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A novel pyrimidine compound having an excellent 

iiu ii : ivi i iain adenosine ieeo| is \ ; 

(A<sb>Wsb>, A<sb>2A</sb>, and A<sb>2B</sb> V 
receptors). Specifically, it is a compound a z- N.. 

icpK si nil I by In II win m ul i i ill "I hi 
compound, or a solvate of either. (I) In the formula, 
R<sp>K/sp> and R<sp>2</sp> are the same or 

different and each represents hydrogen, optionally «... 
substituted C<sb>1-6</sb> alkyl, etc.; R<sp>3</sp> | 
icpresenLs hydiogon lial gen e.i H<S| 4 ;sp> R 
icpiesenls an optionally subs.ilu.ed C<sb>B- 

14 b> II II alii II ll II r II I II 1 giOU| [ill nail, 

subsliluled 5- lo 14-membeied nonaioira.ic 
heterocyclic group having at least one unsaturated 
bond, etc.; and R<sp>5</sp> represents an 
optionally substituted C<sb>6-14</sb> aromatic 
hydrocarbon ring group or optionally substituted 5- 
to 14-membered aromatic heterocyclic group.A 
novel pyrimidine compound having an excellent 
antagonistic activity against adenosine receptors A1 , 
A2A, and A2B receptors. Specifically, it is a 
compound represented by the following formula, a 
salt of the compound, or a solvate of either. I In the 
formula, R1 and R2 are the same or different and 
each represents hydrogen, optionally substituted 
C1-6 alkyl, etc. R3 represents hydrogen, halogeno, 
etc. R4 represents an optionally substituted C6-14 
aromatic hydrocarbon ring group, optionally 
substituted 5- to 14-membered nonaromatic 
heterocyclic group having at least one unsaturated 
bond, etc. and R5 represents an optionally 
substituted C6-14 aromatic hydrocarbon ring group 
or optionally substituted 5- to 14-membered 
aromatic heterocyclic group. 
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& EM&W LT^Tfeck^c,_ 6 y h« & % b t ^ r *> v> c x 

* b T VST <fc V i C 3 _ 6 7 ~>S, M» * W b T V^ T =£> <fc V> C 1 _ e 7 

wt&£v>c 2 .. 6 7;v-^;ut-:^ c 2 „ 7 ffi«7-^.«, «S«bTvs 
T % «fc V^ JWtt-f ;[/^, 7 U — )V7 is)V&* ^7 D7U -JUT v-JI^ 
^ b T ViT *> J: V> 7 S J ItS^tb T Vi T 4: V n C j . . 6 T.)l ^)l'A )Vt< ~)V 
»X»bTViTt>i^C ^gT^-^X^sK— Jt-S, »ftS^tbTV5 
TfeJ;VvC 2 _ 6 y;^n^^^7fs— tlS^f bTVTt>j;^c,^7M 
)VX )V7 4 ->m, wm&ttm b T b t jr. v> c 2 _ 6 7;i^-;]/y;..^ ^ n 




o 



(IV) 
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& U T V s T ■ *> «fc V v C 3 _ 8 v # P 7 ) V*) I/£ , M tUX S # U T V > T fe £ ^ C 3 _ s 

(4) , x\% (s) mmoit-sm % u < wt*©** x^n^^ffjnt) ; (12) 

XSttl 5 <D^ffi:fP'$ ; < 1 3 ) R 4 fl«5£ 




(V) (VI) RniTfa««^a^e31«tl5S^^L, RgittTlH 

<SII»a>7K»IH^ /\a^>If - #«2k -hnS, v7./S. 

1'IS St b TVa t) ct ^ C z . 6 7 Jl/+r4H> gftS^^bTViTfei^C j. 
tUT^T%J:^C 2 „ 6 T^^-;V^4- ~>«> gf«&^ L-TV>T *> J: ^ C , _ 6 7 
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31, liS^tbx^t <fc ^ C 2 6 7 ,JWr -;vx RIM^f 

/vx^x ^ fll^^ utwt fe £v> c ^^jvx^vxjvx^ ^jvS, 

£^bT^Tfc«fcV>C 3 6 >-^D 7 ;WV"«, illS* bWCfc«fcV^ 3 H X 

XU7)VX:-~;V-X> SmSStbTViTfe.fc.Vi 5 4I#I l^j i ! igAS, 

glft^t b Tl^T *_> J; V> C fl . , 4 35r##?#tfl57R^SSt5£X, SIX, TOSS^ UTVi 
TfeXVi 5 75M1 4MIIIII^^J:l)f) TgfrSnS (1 1) XU (1 
2) f3«c©fb€F#J*>L'<^c??Ja, X^n^©««; (14) R 4 ^17"iS 
2 Of iS^tbTl'Tfei^ 4 - ^JUTSS (1) , (3) XS (7) IB 

menmm h l < ii^cDa, x a ; cii & ; c 1 5 ) r 3 w\ u <y >iih\ 
^jyi, s-isst bT v^t *> £ V* c a .. 6 7 jwva, M«^frbTViTfc<fc 
vis^Mi 4*sfi»iiss, xunm&%^vx^xt>£vmmm : ?xm% 

(14) JggBIKcD'fb^fc b < i'A-ccDfi. 1 I XHnN ;: (1 6) 1 ' • 

->7X*mr^/xi« 
\ - conC"! (HI) 

C^'fK R 6 ^tf R 7 OT-fcb < tMH^o T7KSDP3X bTV*T % X 

VJC,_ 6 7JV+)H, g#iS^bTViTfei;^C 2 _ 6 7J^r:jVS, SiHS^-lf 
b T I'Tfci^C 2 _ 6 7 ;V+--;V^ , g?«^^bT^Tfe c fcViC 3 „ s ^^D7Jl/ 
4xblL BiSsf bGTfei^C 3 _ 8 y^D7;^M, @m*S*bTVi 
Tfecfc Vi 5753! 1 4 Jt^®K**3R:ifcE . 1114 m b T V >T t> <fc V> C 6 _ 2 4 

*^^zk«M^ax^m^S« b t wr «fc v i 5 BM l 4 M^»»St^;il 

TS^snSiJJVA^-f Jl>£.£«ift££.bT4>&: < tfe -^tm l 75 S 2 
(Z)fi!«S^"bTViTfea:Vi4-fc:U>?;I/STg>5 (14) Xt-S (15) fa*fc0Mfc 

^*%b x}frzwE>(Dmmmm ; a?) R^mmm^vx^x 

%£^y x.~)mRTJ^~y^)mx&% (i) 753! (5) fB«©^D%b<t» 
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(dm, xu^nBODmrnrnm ; as) -R^^n^rim^&^hxux^^ 

fcfnU^S, tf'JyM, e^'/ZjH, tf'J5»S, tf^>^^*, 5"~x 

)KS, ^-7^U^JHE, "f>FD Jl'Sxa-f v-f>Hij;i/S7?aS5-5fird CD 75 
S (16) mmv>fc&%lh L < W-t-©.l|5, XttTrn 6 <Z)ff ffifPfe ; (19) WE 
CD Big (18) Ctl©'fb^feL<tt^®:it, X^-^ti^©iS»t)^Hr^b 

Tf^mmmm (2 0) 7t; >'>»^i4t^i0^if xaf k 
sra&s (19) ; (21 ) Tzf T y z/>A 2 %.mmmm &mm<D 

mmmxn^mmx$>% (1 9) (22) 75V >>A 3A gM= 

(i9) mm&mmm (23) t-tv >• 
>a s13 %®mm ^r^mmommmx^ mm x&z a 9) sam©iaj« ; 

C 2 4 ) 7:rV~> >S^#Mtit^iJ-c : S -5 ( 1 9 ) |B*K V> ffif« ; (25) 75V 
^>A 2 Sf#fefi»lTftl) (19) RtfflMft; (2 6) 75V v>A 2A § 
Sg^TOJT*^ (19) IBmoMfe; (2 7) 7fr7>->A 23 aW*SiiiS(JT 
(1 9) lB«CDffi^;#J ; (2 8) A°-^>V>#m«, ffi5 ■^fittfzfc S (1 
9) ~ (2 2) , (2 4) - (2 6) <p\ t *?nfrlZ.&Wi<DllBj&to ; (2 9) 
mffl-C&'% (19) ~ (2 1) , (2 3) -(2 5), (2 7) ©^~ftl^ 

; (3 0) f$M©Mi> fPS|iXtt«JT^§ (19)- 
(2 1) , (2 3) ~ (2 5) , (2 7) <D^Tftfr\Zffiffi<DM.&m ; (3 

1) fiH^iittfljf'tt$§ (3 0) ISift<©«t'#J; (3 2) »I4I1Se^ 

XlT&miX3b% (3 0) |Bffi©M#); (3 3) 
tt§Hf^t»©feJ&tffi^5 (19) tasft©li.^#J ; (3 4) 

cDSit©^© (D ~ (is) mm<Dimm-hv<it^oDm.. x^n&®« 
^o^o ess) irm^j, mmm^mm, mmm&mmm* mmmxtmm. 
commtxu^ffinn*&% a 9) mmom.m%; (3 6) ,«^t^. wstg 
1 1 ».|ipuf>' | r- ssttitWJTs & (i9) mmommm ; (37) 
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fej;v^ tot, 4>^wjift:^4'jiiiH, jr**? m 

(I) Xfe-ctDit^ iiftft'lJt ft o T feilfffeTS o T J; < , ^1**1 

mmmm<Dmnm<Dmmiz^^n^ 0 ^mmzm^i^m en mmmx^ 
M^ti-atczimm. fczmz, ^mmiz^ut^m en x&t<vm.(»y°n 

^js^ a ymm-r-, m&m^tf&ifzn. #?±v<nyvmmT, mm 
^mmm^z&v^xm^% rc^ej^vsj ts, MfSti^u7iM6«©r 

;M~;HS&^U «il^fil/i, x^p;]/», i?~XnHjvx, i s o-y°n¥)\> 
& 77-^;Wi£, J s o-y^Jm, s ec-^)m, t e r t-7^)V&, 

n _ ^>^/va, l , i ->'^5"-;L'T/u H;va, i , 2 - >^ ^r)vy"u trjUl, 2 , 
2 - ?-)Vyu K)vm, i - x5";vr/a tVl/S. 2 x^.;vx'n t°;«, /? - "\ 
rt. ^>a-s , i 2- x -T-; k^DHM, i -x9Mi— 2 ^JUy'a E )V 

i. i , 2 - h u y> ~T-;vr/n tf l - y°u \d)Vy"n i -^-)V~f 
2-.?wi':7* t ;Hk i, l, 2-y^^7*f 

jva, 2, l, 3 -^t-;k/5p;p», 2, 3-^;*^;v 

y^i/X, 2 - x^F;vr/-r-;i/X> 2 - ;a 3=-.n/^ >-?;i/S, s - y ^;v^>^;kfi> 

*MBJffl«r-^V^Tffl ^ S r C 2 .... 6 7)P^"JHJ t ^St^C 2 75 M 6 «©T 
M&»fcl,T#ij7L^t:x.n,3t, XD7K&, i-^a^;^ 

x - 7 'n^ 2 - 2 - r/n^x;>S> 3 2 -:/n^ 
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:z)l>m. l-7~T=~)m, 2 -7t^A«, 3-7^XJl^ i-^s>^-;«, 

T^xjI/X&tfU 1 1 TfflX. it^~-)vm, tfxji-X, 2 - 

7'n tf— i - ^=f-;H6, 2 - 7*5"--;^, 3 - 7*^x;h^ 3-*^- 

1 - y*u i -x^x;v- 2 7*n tfxjHS, 2 -ywi-- 3 -7°n Hnjv 
I, 1 -^>5~x;NK, i i, 3 -^>^>^ji,s, 1, 

*ff|^M*K43V^TfflW§ re, 6 T^3^v'Sj c!l R^lBMBfflGDT 

e c-7*b^yl, fe r f~7*hTyl, n - ^y^'^^-y^, i s o-O 

v^, 1, 1 -y^fJV7o tfJ^#->a, 1. 2-y7fJl7°n^yS, 2, 

2 ->>;x ?-;i-7 a n t£;kt^>Ss 2 -x^v^natf^.v'g. i 2 -x^ 
;y^n^^r->S, 1-X3M1/- 2 -yWK^n 1, 1, 
■7°d#^-->k, i, i -y^^juy'h^ys, l, 2 -^^^b^ife, 2, 
2 - >' ^ h ^~>S, ?., 3 - fF.,)V7/^,'I/^^->'3£, 2 - r^yurf h*y 

1 , 3 - y ^ ffrzf b * y&> 2 - * ^;t^> b ->S, 3 - w< > h^- 
ym, ^-yiwr^-ym, $j&**tf6n*. 

©r;V-^rx;V:^^ft^^:L., ^IfiS t UTKWA^ f - a^yl, 7U P^-> 
31, 1 - r/n^rvM-* ^S, 2 - 7°n^xji^>^ -T V 7°d ^-;bsr^>^, 
2 -pww- 1 - ^p^x^^v-s, 3 - ^)v~ 1 - y'u^-jy^ym, 2 
-^gVL— 2 ~7"n^-;i/^-^>S, 3 -^)V- 2 -^P^^yi, 1 - 
^frft^>S, 2-7*r^W*yi, 3 -^7-xjlx^^->iS. i 
JW^ym* 1 ^irx^^v*^ i, 3 +)- y ^i-j^+yl, i, 
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6 -/\^-y->^xzij^4 ; vS, *$&&*f 6ft'5o 

JPt+->l, 3-y^n;^^->ai, 3 1 ^PH-jl'^yS, 1 - 

x^-ji- - 2 7 s n k°-;M-^>a, 2 - ^ 3 - 7°n HzijVxf-^>x% l - ^ 
>:f:-)l<$ 1 -^\^->-;^^->», 1 , 3 -A^>i?-f >~f JL-^-S- 

*TOii'»fc^v^Tffi § r c ! _ 6 7 t m^ife i 75 s 6 is© 

/ s o y°u HJU^m, sec- y"u n - ttJVT-tt, i s o- 

**3E, i .so-^y^m sec-^^^tl, 
/ s o-A+^f tl, 1, 1 --J^^)Vy'U\d)V^-^m. 1, 2 -i^^y 

->WW- 2 -xf^ynifmas, 1 -x.=f-)V- 2 -^^7d tf;^-«, 
i, i, 2 - h u ^^ji-^o Hjt^-X, i, i - -J-;v r/^;i/-T- #36, 1 , 2 

*mmmmzm^Tm^& r c 2 6 7;^-;^*-*: t a, mmm 2 75s e © 

;v- i -y°u ^ - 3 - * 1 - 7°n ^^tf-ak 2 - 2 

- y c u^~)V^~&; 3 - tW^- 2 - -fuLZDVttHk, l - 7fxJVftl, 
2-7>x;i/^-S, i-A/T^ftS, i -^vHr— 
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)i=F7tm, 2-7"nH-mi> i - ktf-x j^tS> 2 ------ i/^x;kP:«, 3 

- :/r?x;k^:«, 3 -x i - ifz^tS, i - x5P-;t— 2 ;/d e 
x;k^*3, 2 - 3 — 7"p fcfx.Jk^S, i -^>^:z;k^-S> l --\ 

^y^J^tS, 1, 3 -/\^if>^< 1, S-^13->^W 

H^T^jfife S fife ->£n T Jk^;>8 ^ L , M K \t s y % u y"u tf^V*, i? n ^ 
)vm, ^#n^>g^kK, ->5ns\*-»u&, v^P^r/g^fi, s-y" P^rfjy 

nfcC 3 . s ^n7 ;k^--;i^ ^tb, mZ-U^9uzfn^y- 1 
—f;v, ^d^da>-3 — r;w ^p^t->- 1 — f/k ->^n^>- 3 

— CJk 1, 3-y^D^yi>-l-fjK ->#P^>^>- 1 -<;k 

uo^ry 3 --f;k ->^D^>7^>-4 — fJk 1, 3-X^P^>^^X> 

-1 — f/k 1, 3 -v-^P^>^>?X>- 2 — r;k 1, 3-y^n/<>^yX 

y- 5 — r ;k ^ n ^-ir > 1 -f /k ~> # p ^-fe > - 3 - < ;k ^da 

=Hl>-4-'f/k 1, 3 -v#P^-y->>X> 1 — f/k 1, 3 -yjuss^r 
l/-5/x>- 2 — f/k 1, 3 - n^Hty*x>- 5 - -f/k 1 , 4 - >^/n-\ 
^+j-> ? x>- 3 — r/k 1 , 4 da^^x>- 1 — r ;k ~>i?p^^> 

- 1 --Ok ~> # n ^ y-x- > - 3 - -f ;k # n j "v 7r > - 4 - -f /k y-^u-^y 

i> -Ok 1, 3 ns\-f^>- 2 — fJk 1, 3-y?OA7f >- 
1 - -f /k 1, 3 - v'^n^\-7°^i> ; x>- 5 --f Jk 1, 3 - y^7DA7"^yX> 

- 6 --r;k 1, 4-y7nA7 J ^yl>- 3 — f/k 1, 4 - y^PA^yi 
>- 2 — r;k 1, 4 - > # U ^7'*? >*X > - 1 - -< ;k 1, 4 --> : ^ P^x:/;^ :/ 
X>- 6— <;k 1 , 3, 5 - >-!7 b u x> - 3 — f ;k 1, 3, 5 - 
^nAT"^ h UX>- 2 — f/k 1, 3, 5-yi?DA^hVX>-l-i'JK 
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1, 3, 5-y?DA^hiJX>-7-'fJK >^Dt^T>- 1 — fik 

D^}-^ -7 •>••- 3 f;k ->i/D^-^-7->- <t :/^/ D:t<>-^>- 5 --f;k 

1, 3-y^nt^^yX>-2-i'jK 1, 3-y^Dti?^yl>-l-fJK 

l, s ••••• ynit'Xf/D-o- -r ;u , i, 3-v-^n^-i?^>?x>-6-^r;v, 
l, 4-^^d^-^^^x>- i» 4 ->^p^-^>'^x> 2 — r;k 

1, 4 D^-i7^S>X>- 1 — f Jk 1, 4-->^0^^^>?X>- 6 -<;K 

l , 4-i/^npr^^> 5 x>- 7 — f;k 1, b-ky-n^y-^yxk- 3 --f ;k 

1, 5-v^P?T^^^X>- 2— f 1, 3. 5-y^Dt^^h'JX>-3 
-fjk 1, 3 , MJX>-2 — f;k 1, 3, 5 -k^n^ 

$ hux>- i — r;k i, 3, B-^^o-^^ hjx>- 7 — r;k i, s> 

6-y^n^3 ? h , Jx>-2—f;k l, 3, hUx>- 1 - 

--Ok l, 3, 6-$s&n3r&& h Ux>- 5--r;K l. 3, 

-gs^x^Hai^cD 6 75s 1 4*#^#«^its^v^ 0 mmmz$m 
z>.$k&mum&&>tfz>t.. ma&vuv $?n;nt, K^ys>=;wk t^^x> 

;V3E, yhFD7'Jikl, ^h]>ot7r./H, -fs^/UzM, ^^/'J- 
«0yHfH«t*3v^Tffli^ rc 6 _ 14 7?«M4fc7j<*M5tSj rrij-;vj t 

fc*> 6 75S1 4&©M*M^T'«^tlfc7?#K^t:7Km«SSVH^ Mt^S. 

7xxM, ^>^x;VS, l -^7^V3fe, 2-:J-:73SM, XX 
kxjklk ^X^kx/kS, tf7x.z;H, >f>^irx;k*, Xir±X5P;kS:, 7 
iktkxjkS, 7xfyz;H> t7x.^-»ux;vs, Xkb^-fexjkg, k^a 
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■K > $ v # □ 7i- -j- ::- , ^ > \/ v /> d * /> x-;VS> # ifitb \1 6 4i & d 

^ilfc^»§«fi:M^*(f5 £ . 1) ^j^^g*^»»^ISt ITS 
Hoijm tfU^;VS, bfU^-;U«> h e iJ5y-JH, tf^jrzji^ hU 

y???)vm, j-7?vp-j]&i -»yu- 
;WH> ^U^-JH, -fs^/hUJyzjH, t£:?>V tfU^^rjuS, yz 

^ v tfu = v 5 -;^ tf ^ k u zs~jim. if 7V*dh u ^-.;n, # ; 2) ^ge 

■^T^7^u;i-S-> 7^y5FT^;ps, -fv^'/UM, 7:>!f-;WS, ^ 
twjm ^v^-yv^s, ^>ywyjj«, # 
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;l,xji^x;vSj jjlxS r c 2 _ g r ;^x;i/x/i/*x;t-ffii ic^^s^ii.&M^^tf 

tf;^ ;v*x/t^ n - JHfcx;H£, t e r t- 7*f-)VXfrft 

;PS, iso-^>T^A-*r4* x^x;i^x;V*xjI/S, #***tf6n£o 
«i?«-»}^^Tjiv^ rc^ 6 7^4--JV7JV7^f-;i/Sj , rc 2 _ B T;i/-rr. 

xjpsj w r c 2 _ 6 t;^^;vx;v7 <t x;i^j t7££?3S&0!|£ 
Slfst, *rjvx)Vyj—)l'&, x^;>z;P7^x;v», /j-^ntv^^^^ 
xjvs, i s o - 7°n \i)U7\)Vy ^ x;v»> 23 - r/^x;]^ -f x;i/S, fe/f 
-^;uz;U7^x;vs, tfx;^;V7<x;i/^, 7UMJP7^ x;i/S, i s o 

7 -f x;«, 3? a* a& vf s o 

.... 6 t ;v^rx;v^ ;v*x;« t c 2 ... s 7 ;v=^p x;p x x;vat, c 2 _ 6 y ;H= )\>% )V 
^xjva, c 2 . 6 Til-y-jif) ;^x/kS, C 2 ..... 5 y ;]^x;u# ;^x;va, 

^T3?558 Itlli^M UT WT ; fe £ fflrffi C x _ B T ;i^;VS> C 2 ... 6 

TJU->r~AM, G 2 _ 6 r;^x;vS, d-sTMMM-^l, C 2 5 :7Jkir 

x;vx;w*x;v», c 2 _ 6 T ;Mpx;vx ;t-fc,«, c , _ 6 T ;v^;k#;i^x 

C 1 .. B j;i/^;^:«> «<fctf&n*. MB ritIStbTVXt)j:^7 
-5 mzimrtem £ £ £ t > ^JV7 5yl> x^;v/5 
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/so- tt)VT 5 yi, t e r t- 7?-)VT 5 7 S, jj™^ 7771-7 5 7 i 
so-^>W5yS, W>fJk7 5yi, n-A^j/jl/TS/S. i - 7 
fj^Dh>75yS, i , 2 - yy-?ji7a t°;V7" 5 7 £, 2-i-?j^nt> 
75ys, i - ^ 2 - ifjv;/ □ t s ;vT 5 7 s, i - x^;u- 2-y ^)vy 
p tf;vr i, i, 2 - h u y 777n \djvr ?yi, 1-7 &)Vf*)V7 
5yl, 2-pt^^;vy5y*v i, i - p^ftttivj sy& 2, 2- 
sys, 2 - x^T^ji/T syl, 1, 3 -77 ^)Vf^)vr 
sys, 2-y?iK>fjV7$yS, 3-7^;w^:>^;k75 7S, a, ,/v ••••• 7 
y^7sya, at, ^-yif;v75ya., at, at-$p (/j-7dO/) 75/ 

& iV 3 W-S? ( / s o-'/u\f.)V) 75y& AT, A r -:7 (/?-777V) 75y 
S, A 7 , ( i 5 o-777) 75 71, N, N-i? iter t-~?^A) 7 

syS, iV, /V-7 G:?-''s777) 75yS, N, N— ( / s o -^77717 

75yi, a: a- 7 (.w^>^;ty> 737s, a; a- -7 (n-^^M 7 
57S-, /V, a/- 7 ( 1 -y?j^n t?;w 75;s, tv, a'-7 ci, 2 --77 

7-;!/7°Pt:;k) 75 71, A r - 7^7V- 7V-X^7 3 N-ttJV-N- (n 
-7nt77) 7 5 7 X, N-^)V-N- Ci-7Ptf;7) 73yl, t: -71/7 5 
7 rU7757», (77o«) 75,/S, 7V7D^72y», 
( 1 - 77 7-1-7 7) 7 5 7 Ik ( 1 -777- 2 -7 ;W 75 7 2k (1 - 

:/77 3 7.7) 75yi, (2-777-1-7^) 757*, (2-777 

2- 7;V) 75 7*. M /V-^h7jP75ySs M A- 77 U >77 5 71, 

N, N 7 ( 1 7° O^Xjl/) 7 5 7 g, A 7 , A'- -7 7 7 P -^x;U7 5 71, N 

t: X>P -A'- 7 77 7 5 7S, X7x77 5 7 S , 1 - 7 P 7 X77 5 7 2k 2 - 
7n 7XJV7 5 7 X, 77x,77 5 7 ^ 77-^77 5 7 ffi, ^7^7 5 7 
36, A, A r - 7X7-717T5 A 7 , N- (l~7Ptfx;7 75 7fi, N, N 

- (2-7Pfc!x7) 75y& A 7 , A r -777x/77 5 7*s A> 
x 77 5yi, Ni N- 7-\7 7x77 5 7 S, t H D * 77 771-7 57S, 1 - 
h F P7-7X777 5 71, 2 - t 7 P77X7.775 7 S, 3 - h F p77- j? 
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ti^X;V*Z.)l'7.5 / I, /so-^PfHM^y^/l, n-7**J-)V7s)V 
*fc-)VT t e r t- -f^)V7s)V^)VT 5 / & e^JkXJ^- ;V7 5 / 
X, 7U;^W^75/3£. /so-7'n^J^*^75 7Ss /50 

F75 7S, X^J^^7a.7S, 22-y"n t:j^M^75 is 

o - 7/p H;u#;v#x;V7 5 / a, ^;v*;^-;i/7 578, t e r t-7 
fJWM"^7 5 7S, er.JWM-jV7 5/»s 7UMM-^75/I, 
i 5 o-7°OAz;WjJ^-JP7i;i, i s o - ^ >~r~)lfJ )V~>f-~)VT /Ss 

ttttt, )\u^>m=f- mx^yymm^ mmm^ ^mm^, avmm^, 

m > *c£& xbui, y7 7S, C^eTW* (m^X^vak x5f-;u 

I, 13 - tf;i/S, /so- yo e;pa£, a - / * o-y^jvm, s 

ec-~y^)l/M, tert-?*^)Vm, n-^>^)Vm, 1, 1 ~y^Jk7"0 fcf 

;VS, i, 2-^^^;v/ntf;ws, 2, 2 -y^Wa t?;i/S, 1 -x?;w:/ 

o^S, 2 -x^7°ntM> /i-^s^v;^, 1 2 x-r-ji^n 

tfJVS, #) , c 2 .. e 7Mzj« (m}£t:XJVS, 7UM> i-7*o^ 
& 2-^n^j« 1 i* y7'D^"jH„ 2-^5"-;w- 1 -7/n^ r -;^ 3 - 

^ 1 _ yp^jKS, 2 - 2 - 7*U <Z-)l<^ 2-7° 

u^zum, 1 2 -^-;vs, 3-y>x;VX, 1 -^>?x;L- 

3£> 1 ^-fexjH, 1, 3 -'\^>^xx;i/3£, 1, 6-^it>^xx;l^ 

tf-;i/S, i.-y-7x;PS, 2~^x;v^ 3-^x;i/S, 3-.?WP- 1- 

1 ^>-7-:i;i';i£, 1 -••%^~>x:;i/-S, 1 , 3 -^-y->>M 1 , 6 - 

^\^if>^-r >-f;ps, , c^ fi 7JV3^yi im^-H^b^ym, x h^>- 
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v s e c - y" h ^ >" 1= , e r t-7*h * n - 

v-S, 1 - yn^-j^4yl, 2-7°D^r,,n^^>'S, -i*y^D^r:;i/^-^v 
^^S> xfj^^i, n-y'u Kns^m, I s o-y"u fcf;|/3=-*2£, sec- 

», 7'JmS, 2-7'n<-JH^K l - C 2 _ 6 

m ■ C 2 . 7 II17yM ({?-jx.S > 7--fe?;kS, ynttrM, .7* 
#) , #;wt*K;i^ 7 u -;P7 yj«. ■ Af o 7 u - ji/7 e/ji'S, 
7 3 7 s, c ! _ B T;i/+;i/x;u^rji/S, c 2 „ 6 T;vem;Vy;;p^-;v^ c 2 _ 6 
t;i^— ;vx;v#;-;v3£, c 1 . 6 7MMiVv^ ~;HSS, c 2 _ B y;i/er-;vx;v 
7^rz;i/S, c 2 _ 6 r;i/^;px;i/7^-;i/£ cm * is* 
;i/x;^njws, ^-^ntfJl/Xj^ci;^ / s o- y J u\d)V7s)V^)v^ n 
-y^)V7jv^)vm, l e r t -y'J-ivyjvfrzum, fcTn;v^;^-;i*, 7 

UJPTUVfc JPS, i 5 o yu '\z,)l7^)V^=-)V : >^. I s o-^>y ~JUy,)V^ 

x^n;i/x;v^-;V», ^Jkyui^ x^l-tji^-i* x;ws, 

72 - 7°n hVL-X 7 ^ -JhK, / s o-yfU^WAJVy 4 n-'J^)V'A)V 

7.1.-JH, * e /• / -7~p;i/x;V7^ if - ;kx )Vy a 7 u ;i-7 

;i^7 y x;i^s, y s o-yu ^x;vt> ;v 7 w - .;l3S , / 5 0-^ >7~ — ;vx ;K7-r 
-JVM, xS-~)V7s)Vy-4 — #) > C a . 8 y^n7JWS (#»J 

^.(Ji/^n/D y^D^JH, y'7D^>7fH, 77n^->;u*, 

y^n^7>M, y^nt^M m) . G s _ 8 >'7 U7)V>r~)\s& 

y7U7 s D^XjK y^D7*TXJK y^D^>T7)k y-yDA^t^H, #f) , 
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tf^^^-;v*, -rs^/u^Xv tr^/us^s, <5^v 4 u^;v»v 

u F ^ t F n '7 U /HI, 7- h 7 t F n tf y =;HS> tf n u 

yhh 5 n7U P t F n tf -5 n -f 5 £V 'J ~;v»> ^^tJ- V U 

tf u f ^ wm s n« y ^ 3 f at* -x 7 w 5 f m& 5 $ 

S, , c 6 _ 14 35#^-ffc**5B^;3£ (W^tf7xzjH, >:rn;KS, l- 
^-^i^ 2-±y^)Vm, tf^-^s, -r >^irr.;i^ , 5M14 

tf- 7 >?n;v», hUTVUM, fh^'/'JjH, -x>y>urv'UJ«, 
k^v'u;^:, -T5^/.u;i^6, ^yyy 5 7V u;ks, -f > F u jv^, -f v-f > 

y u jh, u vW3k 7 y 7 pjvm, 7-7 ^ u * / u ;fs, 

t-*/u~;w», y>yu^M, y^u^-jus, ^s^/hur^-jn, tfy 
i^;t:u^yzm 7^'jy^n, 7xt>hu^M, #;w^/u 

tf U >? - ;y», -f-jL-jim, <>\Z^x-^a, 7U^», tf^ryys, 
VUJm, ^>7-7-7'/UJl-S, ^>Xf-7y7l/'JM, 7x/?7y-m 

-&\f-om, ^>y^^yu;i/«, =t*i^y\/y;v®, e^vnn^WuA- 

1, ^3 .-?V5P T y* U 5Px 777 y ntfnu H U F aMr 
fulfil (I) «^T, iui2 rg^S^^bT^Tfe^^^^K^-rJkSj 

4yy», mm^m'vx^xh^c z ^rj^-jm, giMLt^tfej; 
c 2 _ 6 y;v+ -,a^, tjjiiftt l/t i;^c 3 . 8 y7o tvi^us, Hft 

S^tUWt)iUC 3 . 8 y^n7 )V y ~ SII^flLTUTt J; 1 ,^ C 6 _ 
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l4 mmmmk*mm&m. m.tm*m ltv vc * j: b #s i 4M^#fe«s^.:i 
1 is t m« ixs2 ii©*TT«m$ tiT wr j: v>. sic iuwB«aa £ 5 v&m 

D — ii'fjot, 3 7iM 1 4 Iftti (09x.k£fc!n U >>;VS, tin U ~L)V 
& fclt'J^H, H^^^^S, ^.5^/UJ«, H7V''J« -f3^/ 
iJy;H t -t;i/7>l- D-^S, TF7tHDt7^H, Ti^Ui?— ;vs> J*-^rv- 
**W*7~)V&, X^y>-f5FfM, tf 

d u tf u vJi/S, tf u ^v^;i--S, tf u 5 tf 7 ^-;t/fi, tf 7 y 

rmthxus -/miMT, 7s;s, ^jys, wnt^Mtbt^tfei 
^c,_ 6 7jwh, c^ e 7;b^^s, 7xzjk ^75=-;k hu^;k tfu 

ttrffB5t CI) IC&^T. R 4 te, ■il^ftTWtfe £UvC ; 4 3F#J&kfl5zK 
^SfcrSS, 4>ft< £ fe 1 ^±0^1ffi^^ftt^§ 5 7hm 1 4li^fIIi 

m , 5 75M 1 4 m¥jjmmmmmA& (wu$w)^)vm> hcjzm, 
HAijy-jn, ¥^p~)vm, -f5^/u^n> e^vu^;v», -rs^ 
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)vm, t? u s^vs, h u tftf—iv^ tf u 5 3?- if 7 s^/ps, tf ^ y u ;v 
as, -rs^vu;^, oh'jas. -fV'f/MJiH ^f/Fy»s, *j 
u -rv*y u n;va, ^ y u v ; -;vs, y $ ±y^v P)vm, 

a u jvm. tf u f Jr*rw~)vm, m a* vf 6 n, h fc - n e> a£&itM£&* 




VT^snsMfctf en*, wis 6 -^v - 1 , 8-ytp deu 

2 -l, 2 -y't fdhu *^;vg#«&*£#r*»^k:fciu 

>^jL-ffi:, tf^e?-;i/-s, ti^yy >i<s, -f ayyyjkS, -f>Fum < y-f 
> f u -f > f u * y a - -< y * y u y- ;i- 

& ^-7^u^;v», ^y^itu;W£, 4 i +yu;ps > -r i^*y 

hU7y^M-, ^^KU^H. 7x-M, ^>^x„M,'7'J 

jyii, tr^-;vs, ->^n^>^e^.-;vs, ^>yyu;vs, -f y^>y^u;w 
?7 i /u^ ^y^rygjn, <>X77yu;n, oxfj^jyu 
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7i;f7ym ^v=)rU-'/'j;n, b-^'/p^^-y-yg Jl-S, -f =^1/ 




mxm sstts tf e> n § 0 



r 3 , r 4 , x.ztR*iz&tf% mm&%^VT^T&^c 6 - 1A ^%mmk-&m 

rhnS, fil£f LtlvTfe^d s .7^*& llief UT 

W l,T t^T cfc H C 2 _ 6 TJKr-yl^rtS, Sm3S&^r L WT fc J, ^ C , _ G 7 )V 

iTWfect^Cj 6 r n^jvx )V7fr-;vm, mmm&m vx^xh^ 

&^)m, wmmzm lxv>x% ± ^ c x _ 6 ti^ut;;^ ^ ~ jva^ 

U T ^ T % J; v v c 3 _ 6 .7 ;wer - ;vt; JV 7 A — W L T V i T =fc V s c 2 _ 
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jSMfrzmtitvb lfim^wSA^i'f en, [2] £ orated in*R3£, (2) 

/\p^>If, (3)^7 71, (4)zhnS, (5)(i)7KtS«, (ii)iOVg, (iii) 
An^>I?, Civ) 0^67^^75/1, (v)y (C^^MJW 75/1. 

(vi)c 2 _ 6 7;Hr~;v75/3S, (vii) v (c 2 _ 6 y;^r.;v) 75/1, (viii)c 

2 _ 8 7M^757», (ix)v (C 2 _ 6 7;Mf-;V) 75/3S, (x) N- C , 6 7 

m-A'- C 2 ^ 6 7A-7-n;V7 5 J S, Cxi) AT- C x _ 6 7JP+;V- iV-C 2 . 8: 7 

M-j^S/l, (xii) A?"- C 2 _ 6 7;Kr^;t--JV- C 2 6 7MrF/?7l, 

txiii}75MW-yS- (xiv) TBDMSWI, (xv) C 1 _ 6 7;^;k^;P^ 

^7 5/S, (xvU c i.^j^w;^-;^^!, (xvii) c H _ H r;i-7-;v 
(xvii i) C 2 _ 6 7M^;^i]4^;W-+yS, (xix) N- C J 
... B 7;WW )WVlb-1 JVm, (xx) ./V- C 2 _ 6 7^dr- ;k# )Vn^ )\>ma* (xxi) 

iV- c a _ 6 7 - ;w^-f jv&fr 6 iritis i m&. h©STtn^tiil$ 
nwx & ck v> c i _ 6 7 jv^^S, c 2 _ 6 7J^^i«x« c 2 _ 6 7;M^;vX, 

(6) (i) C 1 . 6 7M-JV75 /«, (i L) 7 ^Wkt^X&tK (i i i) 
n§l»Xh©S7rtl^tlfi3nT^TfeJ:^C 1 „ 6 7Jk3^^S 1 C 2 _ 6 7 
M^M^->SIIiC 2 „ 6 7;^n;^^>>^ (7) (i) (ii) ~h U 

(iii) AO^>m^ (iv) C 1 _ 6 7;WV75/S, (v)77iVW^^, (VI) 
TBDMS^^i, (vii) C^J^MM^S/S, (vi i i) C t 1 6 T )V 

ir)V% )y£~)\-3r^mJkTj (ix) c i_ 8 r;wi'#;w^^ jvs^ ^mms 1 is 

^±©St^n«I £ tit ^Tl £ H C , _ B 7JV^^^*», C 2 _ e 7 )Vfr=. 
J^tiXHC 2 „ e 7i^^^tI, (8) (i) C 1 _ 6 7;Vn^v»> (11)75/*, 

(iii) c x _ 6 :/;i-*;V7 5 / s> (iv) v ( c 3 .... 6 T)V*)i) 7 5 / & (v) c 2 _ 6 7 
MZJV75/S, (vi) 5? <C 2 _ e T;i^r^JW 75/K, (vi i) C 2 - 6 7;V^~;V 
75/S, (vii) (C 2 _ 6 7;i^^;W 75/i, (vi i i) Ar-d^rW- A r 

- c,. 0 7;^7--;i/7 5 / s, (ix) jV— c , 6 7;wt— a- c 2 _ 6 7;Mp~;1/7 

5 / mMZS (x) iV- C 2 6 7)Vr~)V-N- c 2 _ ti 7;^--;u7 5 / 

saTeft^nfc^;k#-;vs, 0) (iic^.jMm (ii) c 2 _ s 7;Hr-;i- 

i, (iii) C a _ 6 7;MP-;P'g, (iv) Ci^y^MMrjH, (v) C 2 . 6 7J1/ 
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(vi) C 2 „ e 7;V^r:;)/X;V*cr.;V^ (vil) C , c 7)V*r)WJ 

^-;i-x^6is«ti2> i x& 2 i©STf^^nt^T & <fc v>7 s y*> no) c,_ 
jj^jkXM-M, c 2 _ 6 7;v^-;^j^-;wa> (12) c 3 _ 6 7;i^— 

(13) C ^s7)^)V%)V7 4 rJVS, (14) C 2 _*7 )V*r~)V7,)V 
y 4 -JVm, (15) C 2 _ 6 7;.t-^-;PX;V7 (16) 4^V== ;Ht, (17) (i) ?Km 

S, (ii) AD^r>mT-, (iii)"hU;PS. (iv) C r _ 6 7;^;PS. (v)C 1 ..„7JV 
u^> S, (vi) C j _ 6 7 * v C i _ 5 JJ^^JVSirK (vii) 7y JV^JV&f^ BMU 

n& i m&s ±ffl*T*n^ni*a ntivt &j^c 3 _ s >^n 7;hp;p£x« c 

3 8 S/^D7^-JPS, (18) (i)7W!ffi, (ii) ADy>M f\ (iii)r.hU;VS, 

(iv) C 1 6 7;Mf-;PX, (v) C 1 _ 6 7;HJ^v-S, (vi) C x _ 9 7)Vn**sC x _ 9 7)\> 

5Ml4l#fS«l5tfi, (19) (i) /KiltS. (ii) AD^XiCT, (iiiK-b 
U;l/S, (iv) C^eTWS, (v) C l _ 6 7;^^F^£, (vi) C 1 _ 6 7;Pn^r->/C 

1 _ B 7;wws^txtvi i) r^fr^vm^mztiz 1 i^±©s-eti^nT^ 

TfeJ:^C 6 _ 14 ^fl»j<iSm feW!- (20) (i)7KSIS> :(ii),AD^> 
jjgHS (iii) - HJ;VS, (iv) C,. 6 7JWH, (v) (vi)C :1 

. eyj^^yc^ 6 7;i^;PS^r>' (vii) y^ji^jim* 6 i«ns i e^±<z)« 
-%mmr, svmm?, m < >7./s, -hni, c^jmm 

i ,s o-T^JVS, ferf-^iH, n ^>5P;VX, i -^>^*> 

7U;pft. i-^n^n;m, -fv^n^;^ , c 2 _ e 7)l>*~)VM CM 
A.Kx^zz;vs, l - 7°n H^;H> 2 7°oh^;«, 7^-;vS, ^>7-n;i/ 
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ni> 6 - rt^y - 1 . 6 ¥ h F D \d U >'-A-S, fe b < ft 2 - X* V - 1 ,- 2- 

vbFatfU ^'--;kM> Xfc* 1 75M 2 b WTfe <t ^ 4 - hi U z?)V& 



3 4 



WO 03/035639 



PCS; V.J P02/1 0952 



A^Aif) , T)i*i)±m&mm. (w*zsv&&, w& 
(mxu*9 j-mwm, jL^j-mum, ^nnj-ivmm^ -ivjjnj-iv 

£ 7c, ia#S5 w s na&i&w £b^ 0 



S * m V X ^ X J; V> 5 7bm 1 4 * a* U X a C , _ 6 7 ;Hr JV 

M 1 4 4 - fcf u > ? ;bS, 4 - tf U 5 ^x;W36, 4 

— tf i j ^^t. ^mmzfrfr&mtt en T»^ns-fb^#j© 

M?t.SI^bbTCO'fb#% (A3) tt, Jt»#fcT\ «*il4>tXXf* (A 
1) 1 £ - CH 3 T«t3$^ f Milft^fJ (A 2) fclM 




R 1 



(Al) 



(A3) 



3 5 



WO 03/035639 



S'("«VJP02/10952 



2-S>;* b^x^X yXfk>^U3 -;V#©x—7 L ;V£tr&£. MSti, 

P 

Ar 1b -CHO + R 1b ^X b \ 

R lb' 

(Bl) (B2) (B3) 

Ar lb Rt>'R lb l^-XttTOoTai^fUWtfeJ;^C 6 . 14 

®WtbT0fb##J (B 3) te, ii3MA0H:t), MiBKiDIIt 
4i:.a:.^TS5. -T^b-fe, ^SJIT-^ft H (B 1) ^eWK^tl^^S^hU 
TJWV^UJV^T/hFU iWfc'B'to R ib -CH 2 X b T?*fo3n£ft;'&4& 
CB2) ^mS#fiTlt#^i±/c^i-c. 7^*-fb##J^M^^ i~/7>lthU 

y;i.^-;v>-u;i/-fbb rusts . ( b 1 ) & s 3f mm h u 7 ^uj^yyt 

h > J 7 ;t-+ jv -is u ;Wfc-&*i &m & ® £ l t- ccoiK ftWBtt LT3tMbiit& 
cm m<D?kmM&wm~?z><n>bM'& u < , m^~£^MfT3-#& c 

fltStSi'l {Mis*}, 

jv) 75Ftu?7A ^ y y d h;vt 5 h fc^a^ n& 2 f*7 5 , 
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(SSifi^C) 



5£&£^t"» 3™ (i?*^)VY -<J) - 2-'/U^>- 1 - -A'>m^W CC2) tt, 
^^fc^^S^H-* CI) <Dm&mmT*$>&» (C2) fcU ftWBS-BlifeAXttB 
T$ftJfiL& (CI) ©Stt^fV^tA^ Af-i?^fM^75 H >>;>WVT 

(«li;D) 





„1 cl 



(Dl) 



(D2) 
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u wt fe «t v> c 2 _ e r MS £ * v x v^c <b «fc ^ c 3 _ 8 y $ u y 

T J; ^ 5 75S 1 4 *#3«r#i^*3R5££, iMS^ b WT <fc ^ C a _ , 4 !£# 
fcjjVT. #5&93fc#tf>s<ft;'&*& CD 3) ft, m*«Tt43V^TWia@^c-eSI 

Itfc3- (y^W5/) -2^7°nA>-l-^>M«i* (D 1) \Ztfy~ 

■p>mmw (D2> & -^ts:tra^ serr & £ t #t # a «, mts-^t 
zi?>R»# cd 2) j^m7j<«, ffett«i©itii:« 

bfc & t> t «t ^ B ttffl-r msswk & « -r & mmmz & o m& 

s s. &b< u , ? o r- #ifi t * s „ 

f P NH R 3e R 2e N N Ar^ 

Are ^> + R4e - CH ° + H 2 N JJ --NR-R- " ^A R 1e 

(El) (E2) (E3) (E4) 

55*, Ar le , R 1 e MR 4 ^ Ura-Xmia^oTtil^t bTViTt iVi C 6 

_. 1 4 ^mmit7mw^^ummM^vT^rh^ 5 7jm 1 4 m^skik* 
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(ei) M# ; fcT, jjvft f (E2) m$-ifr~i?>mmw ces) 
%.?T-v>mmw ce3) mmmm, am. ^mmmvmt®. 

DgfeD, £ fc & is* vmmv iz&^xmmfeznm^. nmmti-h 

g r>A^ b^v- H, :bbU b* v b\ * U e? A f-^h^v' b*&£<Z>7;b# 

'.J <feg©7;V3 + y 0 , U Ml^ b U <JAUE(DT)V% U 

2, 3-i?^UU-5, 6-P~>7/-l, >f3iH<D^rJ > 

077>, y^DD^X y^DDX^X ^DH^M, ./V, A^i^^^JV^ 

^ * Ar -CHO «S 

(Fl) (F2) (F3) 

R 3f R 2f N^W_Ar« 



H 2 N'^NR 2, R 3 ' 



: 



NH 2 

(F3) (F4) (F5) (F6) 

5ft*-, Ar lf M ; R u tW-XttfflMoT*IS^tbT^Tfe < t^C 6 _ 1 
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•RmzTK-r. r 2 f &urR 3 f v xjimmT, mmmm uwct> 

^ t T v^c vvc 2 ..... 6 tiS^t UT v>t J; c 3 „ „ u y 

V>TfeJ;Vv5 7^1 4ll^f^I*I^l, bWTfc J;^ C 6 _ , 4 

xtX^^fo *fPJ^7^ftl^J (F5) fe^r^^ta^*^* CI) CD 
SSjgMtLT© (F6) ^ffi^FCDXSF- l^JctKF- 2fc«fct3»5S3n 

Xf l F-1 ; ^iSW^j CF1) lzm.Mm£T: 7)Vf\i ViY^m (F2) £ 

JMzki^U (F3) Mff5i:^^liatH 

thU^A^ F3^ F\ thUC^xh + yF, AU^A 

u &«<&r;io F#^Bi-e&s/A u 9 a, Mitr- f u 
&7)v%y&m<n-mm.*m^x*>^. sjfcra, Btm&m&w* mmmmi 
^mfc%&zmmmffi-r%h<D, x*y-;k ^^/--;k fh7tFn 

77X y^PD^x i?PD >f;i-a, /v, /v- y ^ a 75 F\ n-* 

^tfQU F>, ^^kX.JF^^F, Xttrn 6 ©S^fMft i'O^Tf-r^n 

So Mf&ao °c 6120 r. Tff n -5 „ 

xii f- 2 ; *i»3:iif- 1 -vnbtiftik&m cf 3 ) tiisw^yxy 

>ipn#: (F4) %Kifc-2-ttt^ n<m\zxi&&fcv, \±vm»mmte cfs> 

S 7c »Sr«©Bt fi£ U cd X % ^TfeiK Rj&teffl vs£ iSS £ 
L-TB, ± F U 9 A ;* 1- 3"- v F > F U £ A X F * v F > % U # A f -:/F-if -> 
F ft £ (O 7 )V% U &JK <D 7 JJ/.3 ^ ^ F Wit Iii3 0 9 A , itt F U 

^ Aft HcDTjpjb u &me>mmik&m ^x & x *a 0 Kmzm^zmfcM tvxn, 

- 1 , 4 ^>\/^-/ >ft i£<D^ y >»»3lft £«Hf 6 ft& D BOM*, MJS 
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*g^i£*it& a;^ 4<Tff t?ti^o r^«o"c^6 i 2 0TObti5= isf 
- 1 t^v^T-fb'&ti (f 3) «t5cia<, K&i£i»s^xx^>^3gti 

S»# (F5) *^3fTSCtdiT?^S. IiF- 2(Dib&m (F3) £^ 
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(mmmx) 




R Sx R a N^,,..,N,.^Ar 1 




B x 
COOH 



CONR 9x R 1( 



(XI) 



(X2) 



$fU^TfeJ;^C 2 . 6 7^ir^JH, Ili^f b T UT *> <fc V* C 2 _ 6 7 ;M=- 
BSIXM b T ^ T *> i C 3 _ 8 >' □ T)^)V&, W»M £W bTV>T 
feJ;ViC 3 8 J/^P7;^-M, «&£#5&bTV>TfeckV> 5 4.M#5§ : # 

4 * Kiltie 1 , APy>jg-7% y7;X> liSSf U^tfei^C^JM 

jvat, «si*£*r ut v>x *> <t ^ c 2 _ 6 M«WbTViTt>=k^ 

V^«B\ «JH«« LTViT%£ l^it^M-?, Xlit^i^t LT^Tfei^ 

s^nin^^u r 9x &cWr 1 ox «w-% b < ummteixymm^ ti«§ 

«-LTV^Ttr«t^C 1 _gT;>^J«, * *T b T V * T *> £ I * c: , _ 7' ' *r " ;y 

IIS ?r f LT^T J:V^ C 2 ^ 6 7 M«WbTViTfeJ;^ C 3 
. 3 ^nmM, t bt^T J; C 3 _ a y ^? D 7^M, B& 

£&#bWTfc«fcV> r,7}S 1 4l#fflS*S^», Ef««bWTfe<fc 
V* C j_[ 4 ^«^fb7K»m^*Xtt»m»^^ b WT fei^ 5 7715 1 4 JtTf § 
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X, gM-X&W LT ViT fe <fc-V> C 2 _ 6 T^XJV*, b WT %> «t C 3 

_ 8 ^a7 b T wt fe cfc v> C 3 _ 8 ny;Hrx;i/K, St 

c 6 ^ ! ^m^Mfrmw^m-. xmis^t bx <t ^ 5 jm i 4 a^is 
mmmm^&^-t, -^mmi-M^it&m (X2) a, i^w, ^»jcn#& k 

T, *JP#>lt!iSf* (XI) £ 7* 5 > £ m?mfiT &Z-t\z.£ 0 , SSiTT^Ht 
MT^tg^JibXU, 3- (3'-^^T5y^nbf;[/) - 1 - 
x-T-;i-* jl/^^-f 5 FI?M-^ bV^o M'jSfck 1 - k Fn^>7' h U T 

{M^t^i^Mtt^Si^fcl^ il^SO h U X^Kr 5 317 

i, 2 b=^->x^>> > ? x^w>^U3-;k ^tz>x— ;v, iv-i> 

0 751g 5 0 <£ T?» t) , <fc 0 M £ § d 

O Ifl.Y-1 

Rly A OR2y R 1 ^H 

(Yl) (Y2) 

o ° 
R^'OH + x y/f R 3y *~ R^^CT^R 3 * 

(Y2) (Y3) (Y4) 

d.^JWH^b, R 3 ^'i.i-M»S^bTl'iT%ctViC I _ 6 T;^^;VS, B 
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frfrZmmjS. CD -t?^t>sns^-&«Kf©»3fiIR^i::UT©^* (Y4) a, * 

i ii ri v ltd: n iarr § - t^Tit s . 

IgY- 1 ; ^Iia, ih^m (YD S:®^, 

7j<»fb y&v a t;1/ 5 x # a , > fh7t Ho77 >ft##£Wiirc * % 0 

3 — vXfFJVx— 7-)^, ^ h y t FD77 >\ 1,4- 5? £<0X 

xmr-2 ; »xga, <k-&#j (y 2) i»#4Tt, x;t^x;w^ 

(Y 3) i:Jxl&$iir§^tiCj:0> 7,)V^>W^'r)WmW (Y4> 
y^DDX^X S?XtT-;i/X— T-JU, fb7th'D77>. 1, 4-> ? SM i 




x^, a r 1 1 lltli t T T t) i ^ C 6 _ x 4 f tli^7KiSS* XHtl 
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n< ^ . ^ 1 4 E * l t ' > T fe =t t r _ ^ t J / H V ;i T . n fi i r ^ t 
«fcViC 3 8 y^n7M-i^ t^S^f UT^Tfei^SBSl 4l#ffl 

g£#UTl>T fei^t^M?, XKlIS^f bt iAT% 

~> 7 7 r u ^js t & Em 3 d t ■ <fc 0 SB£ -r & £ t # § . k*s ffl 

;ixv,K4-- H , N, N- i? * 9-)V^)VL> 75 N - .* 5" ^ tf U F >^X * K 

jfci&mte i o o 6 2 o o °c» is bv^ 
£A b^^s^ic^^^fb^ en coM3t^j a ©^wjt & a* < -^mmit^m 

& i ■> *> oj-c& nwmz.m$i s n« & ©-mteHo mr-, ^mmzw^it^-m en 
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mm, mm. mm.m> mm* mtti&m. *y°~zmu ^uv^n, hn-m 
iAi, «j, awj, isftflfisu /£jwf &um, Ayr/n, 

art, mmu mmu mmmm^. XLzmmz.&y&fe<m, mmu mmm. 
& c z. n 6 ojzMt t LTtzm x u (i) ±a..m , *jgg, #^ u -t ^ -r f #©iMtit 

Mi ; (2) 77^ >, .X # 7 5- >, 77^ >#coMb7K* ; (3) 5 U XfP 

>ipr^V F-rXk 5 y7'n k s ^i®x7f;W ; (4) -fe hXr 

(6) v- U □ >f'ft ; (7) tf U :t^^X^ U >J3g)MxX3r;K V)l> tf ^ >J»S£xXt- 
;k ^U-fe'J >FiJ»i£xx^;F, ^ijf^i/ifp>yjvtf?>lMxXfiW 
U ^^-^XtT- W >IWk^S Vm. tf U ^-^r->xif- 1/ U t+^>7"n tf I/>^n 

^3^'J?"WIW; (8) b Ho^^xfMJVn-7x, #'J7^UiV 
Ife, 7j ;i/7|-<^- > t'xx;^ U , j|? U X? U 3 -/K # U tfx/Vfcf P U F >, 

ffimr;n3-;v; (io)i?u-feU>, 7/n tfu>^u =r— ;w p-fu\±v>&y^— 
;K y;nfF- ;V&H<D#«7;k3— ;V ; (11) *f)Un—7>s ~> a ttf & £<Z>*g ; (12) 
Hzk-ir-f lit, ^Syj^x^AY^y^A, M.STJ^X'JAftt^iii 
; (13)*f©7K&^^<fctf DWIt'Afi 0J*J£?L*§, a-->7x^- 

?s ett, r/Ft>ii, v>xf-;k vuve^ k -wnt's^m 

m ; 2)^ifrS0tLTtt, M?U£#U t:'r.;i/7JW-JK ^Uh'XJU-fJK 

/Hz^n—x, x^;v-fe;FD— x, T^if rxfA. h7^>K if5^>, ^x? 
7^7, tFn^^7 t Dh>W-A, fc FP^v7°ntfjV7<^;Hr;FD— x, s£ 
y t*x;vtfnu FX ^'J^dHI/^)J3-^ • ^u^^vx^lx> ■ /py^ 
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7^JV-fc*;Vn-x • ,tJJP>-^A# ; 4) MtUTH MAifX^T 0 >K^* 

nam*-* ^iWistixi^j t>©^n^tifflvi en^o 

litim Tl-^iJ, #-&8>J> ^MMM&< u "^:flu^fcft> Sti-fccfcDm 

M wi, lira, «j, &ssm ^y^^t-r*,. a »j • 

£it&V>, 3)yDym *<D?88RI©»&fck PHIS), 

vaster ^^ic^CT^S^ajM, gf^bSH, SWJ, Mfbfflv 

z:ifei^jrc\ aiMK» st. OT«£W5-t^^5= mm 

^lt§»ffltUli # U ^-^:>X^ !/>«fthTy», # U V^-^- h 8 0 , 

x p 5*- >S7 5 F, # U ^ ~>x^ w > y ;v >-t ,/ ^ # h ; ^-fbSflte 

&tf%mW£M t ITS, M.W-t- h U £ A, ^.^MgEffi^- h U V A, X—5VMW : 

•f£//£ij k ^3 # ^ pi-mum t. uth ;t^^^>-^m#m^^;K 

Btxf-;K v;H::>M, 7x;-;k i^u-V— jk $ u p # y \f-)vm^~h vf h n 

T^-5o ^J'HToS^JMa^: U I' V flu II* ^fS. «ffi%i-iilrf;fe(B 2 
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SmT;un-;Hi, fllfMSM, y'Jn>ft U >flii»ig> 7 

timwzn* >ftm\zmc, phisi. «»l ^i/-hE msmik *e 
.m^jicM-r^^^ft^ ^coa^^^w, ttjsDx^s^ 

JijcA©«1=rW; lBfefc DSPS4f^ SOfigft^llOg, ^T'S b < t* 1 0 0 u 
g . & I > b 5 g , SBC^KKl 0 0 m g & V i b 1 0 Orag*. fi-M&^T^ 3 
0 ,u g&^bl g, ^U<»10 0 //. g b 5 0 0 m g , $ 6 fcL#F£ b < \t$ 1 
0 0 m gfcEV^L 3 Omg^^tl 1 1U X i£& HI IZftVJrT i£^--f & * 

>A X , A 2A s A 2B XiiA 3 gg*) E^tSltifcWfl^ib, #K:T:rV 

Wtt, 7rVy>M (7r;y>A P A 2A , A 2B XteA 3 S##0 

m« mmftmrn. itttiiw, ^«s§«^ tc# ~3 mm, 

mmzmmmm \z&m~e&y* sec, it^«i4^##, 

iifiE, ism, mvmmwu fwxMiiutffl&a/A #e»t 
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mmm 

###r| 1 

(J?) - 3 - (3-7Mn7x"J|/) -2- (4-tfU >>;i/) - 2 -7'n/<>tx 




4 ~ H U ^Mx^t- (25.0 g, 0,151 mol) ml 3 - 7J^O^>X7;Vf 
hF (20,7 g, 0. 16T mol) <D%?\mWi (100 mL) - hUl?*-;V7 5> (20 nil) 3£ 

^fot/ctHBSMM*i^ h 'J 7 A7jcf S (X2) &^m : PAS7j<f'T», 
M7K«f!rt+ h U £ ^ T %jfe U Mb &< $ £ ~> U % trJVft 5A^D'7h^7 
(?§fcd&& ; -'\^J->, ^\%tf-> : H^X^;V= 9 : 1) fcfftU fSSB-flSlir 
#3 (25. 5 g, 62%) ^Mfi«tU't#/co 

1 H NMR (400 MHz, CT)C1 3 ) 6 ppm; 1.28 (3H, t, J - 7.2 Hz), 4 27 (21, a, J = 
7.2 Hz), 6.70-6.75 (IE m) , 6.80-6.84 UH, lit) . 6.91-6.97 (1H, in), 7.12-7.18 
(IE m). 7.16 (211 dd, J = 1.6, 4.4 Hz), 7.85 (1H, s) , 8.62 (2H. del, J - 1.6, 
4. 4 Hz) . 
2 

'(E) -3- (2-7'J )V) -2- (4-e'jyJV) - 2 - -rf n^>^X^/V 
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EtO 




NT 



'HNMR (400 MHz, CDC 1 3) 5 ppm; 1.20 (3H, t, J = 7. 2 Ha), 4. 18 (211 Q, J = 
7.2 Hz), 6.51 (III d, 1 = 3, 6 Hz), 6.54 (1H, dd, J = 1.6, 3. 6 Hz) , 7.29 (2H, 
dd, J = 1, 6, 4.4 Hz), 7.66 (IE s) , 7.69 QH, d, J = 1. 6 Hz) , 8.62 (2H, dd, 
J = 1. 6, 4. 4 Hz) . 
##$J 3 

(e) -4- (2-7u;w -3- (4-eu-^;w -3-y-j>-2-^-> 



^«»iariT>' - 5 or: (F7-fr^^-7th>t#) kit, u^A: hx <h 

IJ y< g^l/^ U 71/) 7-5 H CD 1 Mr h7tHD77 >«fiS (22 niL, 22 110I) \z^M 
\Y, * 3- )V~* sf^-z/VAVS. O Mylf JU-fJ^i (3. 7 mL, 11. 1 mraol) § 

S^M^TiTL, ^CDi * 1 0#r«#bfc„ (£) -3- (2 7.U 

;]/ }' _ 2 - (4-ti'J - 2 - ^D^>llfJV (2. 4 g, 9. 87 mmol) CD-^ h 
5h Fn77> (20 mL-) fttt* * 5 £ ffSj XtUT b 0 ix« * b 
3 0#IW86#bfc^ m^^in^JfS^ffihbfe, »:tt7>-TE:--.^A 

7K5«fcT#f?b7tf^ mx^w-tm bfco #m * mn&s&Mzxmft. 

t^^-- OMi&Si ; ^\^it> : Mx^Jk=l : 1-4 : 1) KH&U tfaft^ 
tJ CO. 52 g, 2330 

41 MR (400 MHz, CDC1 S ) 5 ppm; 2.36 (3E s) , 6.07 (1H, d, J - 3. 2 Hz) , 6.34 

(1H, dd, J = 1. 6, 3. 2 Hz) , 7.18 (2H, dd, J - 1.8, 4. 4 Hz), 7.38 (1H, d, J = 



O 
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1.6 Hz), 7.55 (1H, s), 8.70 (2H, dd, J = 1.8, 4.4 Hz). 

mmt 4 

(e) -3- ( 3 - yjfu^r n y xxJW - 2 - (4-t:U v/V) - 2 - t"d ^ >x 



x h 'J >7A (3. 0 g, 130 mmol) £x^7-J]/ (150 ml) tc^^-frfem, mm 
4 -KU^Til MJ;U (10 g, 65 mmol) StJjIJtLs gffi }CTif#b/r. 0 1 0 
3-7MD^>X7;i/rt H (8 k 65 mmol) &bUX, ^co^^ 3 O^W 
»#bfc 0 *Ufc!»^^«. ^»(7)*lr.T»U «fffl^rfj (8.2 g, 56%) 

H NMR (400 ffiz, DMS()-d 6 ) 5 ppm; 7.40-7.46 (IE m) , 7.61-7.68 (1H, m) , 7. 75 
(2H, dd, J = L6, 4.4 Hz), 7.77-7.86 (2H, m), 8.37 (IE s) , • 8. 73 (2H, dd, J 
= 1. 6, 4. 4 Hz) . 

1 - (2-7UJW -2- (4-fcfUSW -l-X^/> 



4-tfn«J> (4. 6g, 49. 4 mmol) ^tX 2 - y z> >?J)V^>mx.^-)l (7. 7 g, 54. 9 
mmol) ©f h7hFD77> (40 mL) 'J '7 A IriX (hU^ U ;W 

75 H (100 mL, 100 mmol) ££DK3£fflSnF, O *C fcT 1 i«£H7T?irr 
f«SS2rfWLfc c Kl«^\ d rtK> (140 mL) *fti*.* 

t&jg *«Dffift T >t X A^c^S ( x 2 ) & tWBftl*** tm ££?J<« J 





N 
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%!J->fcTifeJ8*U +IfB4b#r#J (8.5 g, 70%) ^IfWiim, 

l M NMR (400 MHz, DMSO-d,) 5 ppm; 4 26 (2H, s) , 8.77 (IE dd, J = 2. 0, 3.6 
Hz), 7.31 (2H, dd, J = 1. 6, 4.4 Hz), 7.65 (1H, dd, J - 0. 8, 3. 8 Hz) , 8.05 (IE 
dd, J = 0.8, 2.0 Hz), 8.51 C2H, dd, J = 1.6, 4.4 Hz). 
##« 

3- (^ws;) -i- -2- (4-truvW -z-^n 

^ > i - -t y 



o 




1 - (2-7 U JW - 2 - (4-H'J *J)V) -1-X.5 J> (2. 0 g, 10. 7 ijiinol) 
\ZN, ^-y^MJ^73 P (5 mL) Srira^t, 10 0 t 

mtzTi&misfto zkjb &wm.x.^)v ex 6) ^tJ^-^mm^M^ 
mmi-hvv&rcxi&mutm, mmv, mmmm (2.5 & m) %mmmw 

"H NMR (400 MHz, DMS0-d B ) 3 ppm; 2.80 (6H, br s) , 6.53 (IE br), 6. 60 (IE 
br), 7-10 (2H, d, J = 4. 0 Hz) . 7.65 (1H, br) , 7.75 (1H, s) , 8.44 (2H, d, J 
= 4. 0 Hz) . 
7 

( 6 - i? D U - 3 - fcf L) A? J ~)V 




"OH 



6 -^DDrnf>S!X^ (25. 8 g, 0, 139 mol) 7 — JM&figl'zK^ft; 

^»tb'J<?i. (10. 5 g, 0.278 mo!) &M£* mmMWMrF, Sf^ieTBt^L 
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(mmmm ; <\^u->, ^it> ; mmx.*F)v= 4 ; 1. 2:1, 3:2) icf&u 

ttffEftl^ (11. 7 g, 58%) &mn&mfti:lsX%fZ. 

'H NMR (400 MHz, DMS0~d e .) 5' ppm; 4.54 (2H, d, J = 5. 6 Hz), 5.43 (1H, t, J 
= 5. 8 Hz) , 7. 48 (IE d, J = 8. 4 Hz) , 7. 80 (IE dd, J = 2. 4, 8, 4 Hz) , 8, 35 C1H, 
d, J = 2. 4 Hz), 

mm s 

;* $ >.X >M (6-^Dn-3-t£ U >W 




(6-£rm-3-tru *2;W * 9 J (4. 5 g, 31. 3 imol) M.U b 0 x^Jl- 
75 > (13. 2 niL, 94. 7 mid 1) C^DD/^>ii (90 mL) fc3#3?ffl& F, 
-9-4 °CiCT, ,^>XM")^DU F (3. 6 niL, 46. 5 inmoi) £4 5#IW 

± MJ 9A!CT^i, ML, «i!H<fci=r #? (6. 14 g, 88%) ^«fe»t'LTf# 

'H NMR (400 MHz, DMS0-d ri ) <5 ppm; 3.30 (3H, s) , 5.34 (2H, s), 7.61 (IE dd, 
J = 0. 6. 8. 0 Hz) , 7. 97 (IE dd, J = 2. 4, 8. 0 Hz) , 8. 53 (IE dd, J = 0. 6, 2. 4 
Hz). 

9 

2- (6 -?DD- 3 - ti'JyjW -1- (2-7'JJW 1 > 




2-7)l-7)Vrt: K (7. 9 g, 82. 2 minol) IkZSa Oitmm (II) (110 mg, 0. 345 
uifflo 1 ) © M-km , H^.iSH^T, 0 C C I'll T h U ~J~)V ~> U ;i> ->7-H (11.0 iL, 
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82. 5 mmol) &1 O&H^ttTWTU 3 0m fh7tF 

D77> (200 mL) KT#iRbfem, -7 8t^SU VzFVA HX CbU 
^fil/^'JiW 75F0 1. 0 Mr h y t H n ':7 ^ (86 mL, 86 no 1) £ 1 

Hif^ '(tTilT U fco T ^ ^ > x ;v* >H (6-^00-3-t° o > ? ;K> ;* 9^ 
^ (18. 1 g, 81. 7 mmol) <D^ b 7 t H □ 7 7 > (50 mL) 1 . 5 ig^dHtT 

MTU *MS TMMr b&j&s & mW bfc. 12. 5*Mtfc rh7^7 
>-"Ezii7A 7DUF0 1. 0Mfh7tFn77>lli (86 mL, 86 mmol) £Sfl 

@mx-?JH-T#fiU/c. *|.iB^»JfiftT>^r. T 7A7|<f« (X2) ir.T» 
Ufcgfc, |7«ft h U 7 2, KT&J* U , Wbfco S$^yU*^7i,^n 
? h^7^- GgfcBi®^ ; ''\*1t>, ^\^it> :imif^=l 0 :1, 4:1, 
3:1, 2:1) fcfftLfcS:, A^f>£Tii, ^C/rMft^tllRL, SSIBfl; 
(11.9 g, 54*) SMi^tbTifc. 
«R (400 MHz, DMS0-d f ; 0 ppi; 4. 31 (2H. s), 6. 78 (1H, dd, J = 1. 8, 3. 4 
Hz) , 7. 50 (IE d, J = 8. 4 Hz) , 7. 64 (1H, d, J = 3. 4 Hz) , 7. 77 (IE dd, J = 
2.4, 8.4 Hz), 8.06 (IE d, J = 1. 8 Hz) , 8.33 (IE d, J = 2. 4 Hz) . 
l 0 

2- (6-7DD-3-t:U^;V) -3- (>'^^75;) -1- (2 7'J 
;K> - 2 -7*n^>- 1 —$r> 



2 - ( g — 7 □ P 3 tfU> :: ;W - 1 - (2-7U JV) - 1 -X*/" >&J3 V>- 

! H NMR (400 MHz, DMS0-d a ) <5 ppm; 2.79 (3E br s) , 6.55 (IE dd, J = 2. 0, 
3.4 Hz), 6.62 (IE d, 1 = 3-4 Hz), 7.45 (IE d, J - 8. 0 Hz), 7.59 (IE dd, 
J = 2.4, 8.0 Hz), 7.77 (2H, d, J - 2.0 Hz), 8.14 (1H, d, J = 2. 4 Hz) . 




.N. 
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• m i i 

(2?) 3 - ( 3 7M0 7I.- ;io - 2 - ( 6 --■ ^ v— 3 — tru s^w - 
2 :/L.!^".>n hu;i/ 



7K^^k i- h U '7 A (8. 8 g, 0. 220 mol) © 1 , 2 - h4-~>x^> (300 juL) 
M»^S3?H;S R mM'C.X, 5/7 / ;^.n-*X*>St^x^iV (19. 7 g, 0. 122 
mol) §/>Lf0W^.fc 0 15^fl#b^m.. 5-7'Dt-2-;Ah^/t'iJy> 
(20. 0 g, 0.106 mol) TtiXfiTh 1 ?** (b'J7x-MX7^» (0) 
(2. 0 g, 1.73 mol) ZMlzM^ 9 0tS-?#SU 6fl#P^WL7c= 

^#fflmT, 1-41CKT, 3-7Mn^>X7;Vf 
fcF (13. 7 g, 0.110 mol) £ 1 . 5t$W>WTiffTU, SI^T#«t#ll/i 

ityy^r^i^mm (x2) !-T»t,/t^ h u #AfcT*mu 

-7-;V&c/>x^-t?->K:T^^L,, SMS^ 1 * (7.80 g, 29%) ^6B§#JttT 

>H MR (400 MHz, DMS0-d f ) 5 ppm; 3.92 (3H, s) , 7.00 UH, d, J = 8. 8 Hz) , 
7.34-7.4.0 (1ft in), 7. 57-7. 64 (IE m) , 7,69-7.78 (2H, nt), 8. '03 (IE s) , 8.11 
(IE dd, J - 2. 6, 8. 8 Hz), 8. 53 (IE d, J = 2. 6 Hz). 

#«J l 2 

t FD-4-if U > 




OMe 
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(MM l ) 

-thWA (3.2 g, 139 iraol) £x*/— ;U (200 mL) >KJ% 

T, 4 tf U ^;PT-fe hX h U )V (10. 0 g, 64. 7 mmol) , 3 - 7MO^>X7 

JkThF (7.3 mL, 68.8 mmo 1) -&Z$&Mit7 (7-0 g, 73.3 mmol) MfC 

;V= 2 0:1, 10:1, 5:1) »U *|BflS'&«r© 5 , 6 -£>t F (13. 6 
g) ft»tlTt#fc 0 £©*>©fcljli3l (26. 4 g, S £UT82. 3 mmol) 

1 8 s ti:t2. 5 mmmm i< BiffoM&w &i&ft%t. ^ / - juraM u^f 

< x 2 ) teT» LTco 5 NzKM-fb^- h 'J tf A?KmmiZX p H= 1 1 l-ifflfi 

s^tm, ^mrmm^Mzxmmv, mm<mw (6. 2 g, 341) &$s^si#£: 

jto - 2 - ( 4 - tf u - 2 - 7/p a> - h u jv^ipii lt^ s > #7—& > 
t comity iz m l t % in $ tc @ mm * #5 c t #t ^ 

(7j}4 2) 

T KU ^ A (3. 4 g, 147 mmol) %x.#J~)V (500 mL) (E) 

-3- (3-7MP7i^W -2- (4-tfU^W 2 ^aO^x^ 

(33 g, 121 mmol) RtMSMe^T— (13.9 g, 146 mmol) fcjbUTU 1 SPf^ 
*. ,,i I, /«£gSSUfc 0 lSfcTh7tF077> (500 mL) =£r?jP 

X., ;f«^tt*, ll^lil/c. IJ<Dfb7tKQ77> (1500 mL) -j* 
(100 mL) f§igfcS1±-M-fb'V>;0> (250 g) jMSMbfee 
2Ptwm, rSf±xf|fbv>;/.7> (100 g) ^IJiab $ £ l p#ra i 5 1 r <" 
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fe?ffit]£«PSU SfBft'ertJ (15 & 44%) SfM*i:tTf#fc„ 

'H NMR (400 MHz, DMSO-d 6 ) 6 ppi; 8.88 (211 br s) , 6.96 (IE d, J = 7. 6 Hz) , 
7. 00-7. 07 <3H. m), 7.00-7.15 (IH, id), 7.20-7.28 (IH, in), 8.34 (2H, d, J = 3. 2 

Hz) ; MS ra/e (ESI) 283 (MH + ) . 
1 3 

2-7^; - 6 - (2-7'JJW -5- -3. 4-vt Fn - 4 
- 1" U iy/ > 



'H NMR (400 MHz, DHSO-d,] 5 ppm; 6.48 (IE dd, J = 1. 6, 3.6 Hz) , 6.54 (IH, 



(1H, dd, J = 0.8, 1.6 Hz), 8. 52 (2H, dd, J = 1. 6, 4. 6 Hz) ; MS m/e (ESI) 255 
(MH + ) . 

1 4 

3- (^^75 J) -1 (2-7UJW -2-7/n-^>- 1 -5T> 



2-y»7 7> (25. Og. 0-2-27 unto 1) fei-tm.N-y^^^rS'K ^ 
^^T-fe^"^ (40 ml) ©ifll=rflS<rl 0 0 ; CfcT9EStrSJS#bfco R^m^M 

a^>H»L, SfB^fb^'* (36.5 a 97%) lt#fc, 
'H NMR (400 MHz, DMS0-d t ) 5 ppm; 2.88 (3H, br s), 3.14 (3H, br s) , 5.65 (IE 




dd, J = 0. 8, 3.6 Hz), 6.91 (2H. br s) , 7.21 (2ft dd, J = 1.6, 4.6 Hz), 7.54 
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d. J = 12.6 Hz), 6. 60 (111 dd, J = 2.0, 3.4 Hz), 7. 10 (1H, dd, J = 0. 8, 3.4 
Hz), 7. 68 (1H, d, J = 12, 6 Hz), 7.79 (1H, dd, J = 0. 8. 2.0 Hz). 
###J 1 5 

4- ( 2 - D ;iO -2-HU5> ? -;V73> 



3- (^^-rsy) -l - ( 2 - ^ u ;w -2-^D^>-l-^> (5. 0 g, 
30. 3mmol) , mk#7~i?> (5. 8 g, 60. 7mmol) *5«fc U^A (8. 4 g, 60.9 

imol) CON, N-^^MT? F (50 ml) 1 0 (TC HT 2 1 mm 

«#Lfc 0 MS«, (250 bL) ETffirSRbfeo £Ufc®Ml£1Mv 

7XlC~a»U tSSB-fb^ (4.19 g, 86%) t L-Tftfco 

-H NMR (400 MHz, DMS0-d 8 ) Sppm; 6.66 (2H, br s) , 6.68 (IE dd, J = 2. 0, 3.2 
Hz), 6. 88 (1H, d, J = 5. 2 Hz), 7. 17 (1H, dd, J = 0. 8, 3.2 Hz), 7.88 (IE dd, 
J = 0.8. 2.0 Hz), 8.28 (1H, d, J = 5. 2 Hz) ; MS m/e (ESI) 162 (MH + ) . 

&mm 1 6 

5 - y n - 4 - (2 - ? U JW - 2 - t! U 5 P—JV7 5. > 



4 _ ( 2 - 7 U ;W - 2 - If U 5 > J n.7V7 5 > (4. 10 g, 25. 4 mnql) ©N, N - v> 
7^*JW A 7 5 H »»E (40 1 1 ) iZ , 2 °C HT , N-7'Li€Cli< Pt-f 5 H (4. 5 3 
g, 25. 5 nunol) %7)U7L, *©itj|#tfc. 6I9NI& M^^fiSlPRIi*^^- h 
y^A*«i (240 mL) KiT^&fRL-fc. CcDfero£«rU ^II^Ws. *^T«t 
#-U ISfEfl^tJ (5.10 g, 84%) ^W6i#tLH#fc a 
1 H NMR (400 MHz, MSO-d 6 ) <5ppm; 6.73 (lft dd, .1= 1.6, 3. 6 Hz), 6. 96 (2H, br 
s) , 7.50 (1H, dd, J = 0.8, 3.6 Hz), 7.97 (1H, dd, J = 0. 8, 1.6 Hz), 8.41 (1H, 

3). 
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mmn 1 7 




s<>z?)VT)Vn<-)l (11. 4 g, 0. 105 mol) CDN, N-^^f^M75P {250 
inL) Jgfcfc: 0 r.iCT 7 0 %W&7mtt± h U A (4.2 g, 0.123 mol) 

5 0ffHJjt#Lfe D ^^2, 5-^D^t:U (25 g f 0. 106 mol) 

(29.5 g) zmmmmt vrmti 0 

'H NMR (400 MHz, DMSO-dJ ffppm; 5.33 (2H. s) , 6.90 (IE d, J = 9. 0 Hz) , 7.30-7,41 
(3H, m), 7.41-7.4.6 (2H, 1), 7.92 (1H, dd. J - 2. 8, 9.0 Hz), 8.30 (lft d, J 
-2.8 Hz) . 
##0>J 1 8 

2 - (^>-J)V7r*ci/) -5 - (1, l, 1 - hu:7f-n^x^:-;v) tfu^> 



#fffS2-- - 5 -^n^ErtrU > ? >©a5£^i3 (29. 5 g) <D^X*F 

;i/X"^;i/ 000 mi ) mmm\zmm^m^.T, -76 — 7 2tct2. e bm 

n-^;i/U^^A«^^1t>f« (40 m .1 , 0, 106 mol) & 3 0f/>*4tT?$Tb 
&. &HT\ rF7tHD77> (170 uiL) SiTU %©^^lS#bfe 0 1. 5 
P#r«m Mb h U :S-f-)l7,X (35 g, 0. 1 14 mol) ©fh7tl'D77> (50 n 1 ) 
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fcT«Lfe D W&ji£i^ig{bT>^~#^fcM£ (X-2) fcT^ft, *t7K« 

mmm; ^^>, ^p#> : iiiifji/=2 o : i)k#u ata^-aw (47. og, 

] HNMR (400 MHz, DMSO-dJ <5ppm; 0, 85 (9H, t, J = 7. 6 Hz) , 0,97-1.15 (6H, m) , 
1,29 (8H, sex, J - 7. 6 Hz), 1. 46-1. 55 (6H, m) , 5.33 (2H, s), 6. 85-6. 90 (1H, 

m), 7.29-7.41 (3H, m) , 7.41-7.47 (2H, m) . 7. 66 7.78 (IE m) , 8.08-8.15 (1H, 

m). 

##W 1 9 

2- {2 - ?-Mu-4-H W)V) -1- ( 2 - V U )V) - 1 -x^./ > 



2 - 7 P - 4 - * 3^1/ H U > £ MV > > #% W 5 .£ WM<D ^Tift^ Ufc. 
'H NMR (400 MHz, DMS0-d c J 5 ppm; 4. 36 (2H, s) , 6. 76 (1H, dd, J = 1. 6, 3. 6 Hz) , 
7.11 (IE br), 7.24-7.29 (IE m), 7,63 (IE dd, J = 0.4, 3. 6 Hz), 8.05 (IE 
dd, J - 0. 8, 1. 6 Hz), 8. 17 (IE d, J = 4. 8 Hz). 

»mm 2 0 

2- (2-7Dt-4 fcfU V)V) - I- (2-7UJV) - 1-X?S> 



Br' 'N' 

'H MR (400 MHz, MSO-dg) <5 ppm; 4.31. (2H, s) , 6.77 (1H, dd. J - 1. 6, 3.6 Hz), 
7. 36 ,(1H, dd, J = 1. 6, 5. 2 Hz) , 7. 60 (1H, dd, J - 0. 4, 1. 8 Hz), 7. 62 (IE dd, 



o 




o 
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J = 0. 8, 3. 6 Hz). 8. 05 (1H, dd, J = 0. 8, 1. 6 Hz) , 8. 32 (1H, dd, J = 0. 4, 5. 2 
Hz). 

2 1 

4 , 6 i? (2-7'J)W - 2 - tf U 5 5 > 




'H MR (400 MHz, DMSO-d e ) 3 ppm; 6. 69 (2H, dd, J = i. 6, 3. 6 Hz) , 6. 76 (2H, 

br s). 7. 21 (1H, s) , 7.21 (2H. dd.. J - 0. 8, 3. 6 Hz), 7.90 (2E dd, J = 0. 8, 
1, 6 Hz) . 

0mm 2 2 




4, 6 - v {2-?V)V) - 2 - tf U 5 5 > S'fflVi, gMf #][ I 6 t mm<P#& 

1 H MR (400 MHz, DMSO-d 6 ) <S ppm; 6.72 (2H, dri. J = 1, 6, 3. 6 Hz) , 7.01 (2H, 
br s) , 7, 47 (2H, dd, J = 0. 8, 3. 6 Hz) . 7. 95 (2H, dd, J ~ 0. 8, 1. 6 Hz) . 

0mm 2 3 mmm 9 mm^mm 

2 _ ( 6 _ # n n - 3 - tf U - 1 < 2 - 7 u ;v) - 1 -X : >'./> 
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* $ >x m^.ym (6-^DP-3-tf'j y ^©^to t)i;2-^nn-5 

###J 2 4 

2- (6 -^pn- 3 -fcf U5?JW - l - (2-^xx;v) - l -x^y > 



! H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.4(3 (2H, s) , 7.31 (1H, dd, J = 4. 0, 4.8 Hz), 
7.50 (1H, d, J = 8.2 Hz), 7.78 (IE dd, J = 2. 4, 8.2 Hz), 8.07 (1H, dd, J • 
1.2, 4.8 Hz), 8.16 (1H, del, J = 1. 2, 4.0 Hz) . 8.35 (1H, d, J - 2. 4 Hz) . 
2 5 

2- 3 tfUi^JW -3- (»'/-;r-A73 V) -1- (2-?IZ 

- 2 ~^pa>- i 



2- <6-^PD-3-tfUv;W -1- (2-^XXJV) - 1 -X^/>£fflV>, 

'H NMR (400 MHz, MS0-d 6 ) 5 ppm; 2.79 (OH, bi s) , 7.06 (1H, dd, J = 3. 8, 5.0 
Hz), 7.13 (1H, dd, 1 = 1.0, 3. 8 Hz) , 7.47 (1H, d, J = 8. 0 Hz), 7.82 (1H, dd, 
J ~ 2. 4, 8.0 Hz), 7.69 (IE s), 7. 73 (IE dd, J = 1.0, 5.0 Hz), 8.18 (1H, d, 
J = 2. 4 Hz) . 
#5§'{?tJ 2 6 

2 - { 6 - £ n n - 3 - tf > J z>)V) - i - y?L~)V- I -x£ y >■ 
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] H NMR (400 MHz, DMSO-d 6 ) 5 ppni; 4,54 (2H, s) , 7.50 (IE d, J = 8. 0 Hz), 
7. 55-7. 61 (2H, m) , 7.86-7.72 (IE m) , 7, 76 C1H, dd, J - 2. 4, 8.0 Hz), 8.04-8.09 
(2H, m). 8. 32 (IE d, J = 2. 4 Hz). 

2 7 

2- (6-^nP-3-EU^;V) -3- (y^W75;) -l-7:nXJV~2 
-~7°D^>- 1 -2j-> 



2 _ { 6 - % n D - 3 - tf U - 1 - 7xzA- 1 - x4? y Vi. ###!] 

NMR (400 MHz, DMSO-dJ 6 ppm; 2.73 (Mi br s) , 7.29 (IE s), 7. 36-7. 45 (6E 
m), 7.60 (1H. dd, J ■= 2. 2, 8.0 Hz), 8. 14 (IE d, J = 2. 2 Hz). 

mmm 2 8 

2- (6 -i?PD- 3 -fcfUSW -1- (3-7MD7I-JW - 1 -X^./ 



CK N 

3 H NMR (400 MHz, DMS0-d B ) 5 ppm; 4.55 (211 s) , 7.51 (IE d, J = 8. 2 Hz), 
7. 52-7. 59 (IE m) , 7. 81-7. 68 (IE n! , 7, 60 (1H, dd, J = 2. 4, 8. 2 Hz) , 7. 82-7. 87 
(1H, m), 7. 90-7. 95 (IE m) , 8,31 (IE d, J = 2,4 Hz). 
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2 - (6-^Dn-3-HU^) -3- (y^ws;) -1- {z-y^ 
n7i-)W -2-^d-^<>-i-^-> 



2 _ 3-tfU >?;V) - l - ( 3 - 7M07 x~jv) - l -x^ y 

'HNMR (400 MHz, DMSO d e ) 5 ppm; 2,74 (611 tors), 7.17-7.29 (3H, m), 7.31 (1H, 
s), 7.39-7.47 (2H, in), 7.61 (111 dd, J =2.2, 8.0 Hz), 8.15 (1H, d, J = 2* 2 
Hz). 

mmm 1 

4-^QP-6- (3-7MU7x"JW -5 - ( 4 - h° U i?-)V) -2-fcfUS 



2-757-6- (3-7MD7x^W -5- ( 4 — t: I) i?jV) -3, 4- 
v b Hn-4-tfU5> ? /> (1.0 g, 3.54 nunol) ©^S'ifrftU > (15 mL) II 

h u (x 2) Mmmmm.7Kizxm^vrcm, h u vu\z.x 

x-x;i/tcTSfe?#-bM«3^#? (513 nig, 48%) £&£a#£t,Tf#&. 

1 H NMR (400 MHz, DMS0--d c ) «5 ppm; 7.00-7.03 (1H, m) , 7.05—7.10 (lft m) , 
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7.12-7.18 (1H, i), 7,24-7.31 (1H, m) , 7,25 (2H, dd, J = 1. 6. 4.4 Ha), 8.51 
(2H, dd, J = 1.6, 4.4 Hz) ; MS m/e (ESI) 301 (MM. 

mmm 2 

4 — ^7 □ n — 6 - (2-7'JiW -5- (4— tfUSW 2 HU^-^TS 



2-757-6- (2-7U;W -5- (4-fc?US>;iO -3, 4-ytFD- 

>H NI1R (400 MHz, DMSO-d 6 ) 3 ppm; 6. 27 (1H, d, J = 3. 6 Hz) , 6. 48 (Hi dd, 
J = 2, 0, 3.6 Hz), 7.34 (2H, dd, J = 1. 6, 4. 4 Hz) , 7.35 (2H, br s), 7.67 (1H, 
dd, J - 0. 8, 2. 0 Hz) , 8, 66 (211 dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 273 (MH + ) . 

4- (3-7i^n7i^JW -6-*b*is-5- (4-tfU C J)V) -2-fc°U 
3 zS=-)VT 5 y 



^bVVA (20 mg, 0. 870 ramol) %M?;-)V (3 mL) icr#f#^i±fe!t, 4- 

(3-7JWD7x=JW -5 - (4 - t° D P)V) 2 tf'J 3>*zi 

^75 > (50 mg, 0, 166 imol) SfeKMSTr*, 6 0 - 6 5t!:T3 0^ 

(xa) l«i Affi7K \z x M&$m-}'b , jvj*tzxt&mv*.mm\s?t. m 

«03ffc1§>#J (16 mg, 3230 ^fifi@#<hLT#fc D 
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'H NMR (400 MHz, DMSO-dg) (5 ppm; 3.83 (3H, s) . 6.90-7.16 (711 m) , 7.22- 
7.29 (IE m), 8.40 <2H, d, J - 4.8 Hz); MS m/'e (ESI) 297 (MH + ) . 

4-X^y-6-.(3~7MD7xljV) -5- (4 t!U 2 — t? D 



] HNMR (400 MHz. DMSO-d s ) 5 ppm: L 23 (311 t, J = 7. 2 Hz) , 4.33 (2H, q, J 
= 7. 2 Hz), 6.92 (211 br s) , 6.94-7.16 (5R m), 7. 22-7. 29 (1H, m) , 8. 39 (211, 
d, J = 6, 0 Hz) ; MS m/e (ESI) 311 Mil . 

4- (3-7KD7i^JW - e-yttJlMr^- 5- (4-bUiW - 2 - b! 



! H NMR (400 MHz, DMS0-d ti ) 5 ppm: 0. 86 (3H, t, J = 7. 2 Hz) , 1. 62 (2H ; sex, 
J=T. 2 Hz), 4,22 (2E t, J = 7. 2 Hz) , 6.92 (2H, brs), 6.96-7,00 (IE m) , 
7.02-7.16 (2H, m), 7.08 (2H, dd, J = 1.6, 4. 4 Hz) , 7. 23- 7. 29 (1H, m), 8,40 
(211, dd, J = 1.6, 4,4 Hz) ; MS m/e (ESI) 325 (ME). 



4- (3-7Mn7i^W -6-fV7 0 n^ry-5- (4 Wz?M -2 





»M 6 
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■H NMR (400 MHz, DMS0-d 6 ) 5 npm; 1.23 (6H, d, J = 6.0 Hz), 5.32 (IE n), 
6.89 (211. br s) , 6.92-7.16 (5H, m) . 7. 21-7. 28 (1H, ni) . 8.38 (2H, br) ; MS m/e 
(ESI) 325 (MH f ) . 
HMM 7 

4-xh^>-6- (2-y\))V) -5- (4-tfUS?;i/) -2-trus^;v7 
5 > 




4-^PD-6- ( 2 - 7/ U ;|/) -5- (4-t°U^;W -2-tf'J3S?-;V7 

] H NMR (400 MHz, DMSO-d (! ) 6 ppm; 1.17 (3H, t. J = 6.8 Hz), 4.28 (2H, a, J 

- 6,8 Hz), 6.36 (1H, dd, J = 0. 8, 3. 6 Hz) , 6.45 (III dd, J = 1.6, 3. 6 Hz) , 

6.81 (2H. br s), 7,19 (2H, d, J = 4. 4 Hz) , 7.57 (IE dd, J = 0.8, 1.6 Hz), 
8.54 (2E d, J = 4.4 Hz) ; MS m/e (ESI) 283 «. 

mmms 

75 > 
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6 - (2-7'JiW -5- ( 4 - tf U S> A) - 2 - H U 3 i^=JKF 

5 »k zs i - 7° n /t y-)i&m^\ mmm 3 1 ra^c^^^T^^ v 

] H NMTR (400 MHz, DMSO-dg) <5 ppm; 0. 80 (3H, t, J = 7. 2 Hz) , 1. 56 (2H, sex, 
J = 7. 2 Hz), 4. 17 (2E t, J = 7, 2 Hz), 6. 38 (1H, dd, J = 0. 8, 3. 6 Hz), 6.45 
(Hi dd, J = 1. 6, 3, 6 Hz), 6. 80 (2H, br s) , 7. 19 (2:H, dd, J = 1. 6, 4.4 Hz), 
7. 57 (IE dd, J = 0. 8, 1. 6 Hz) , 8, 54 C2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 
297 (MID. 

- A7 3 > 




4-^7Dn-6- (2-7U A) -5- (4-ED^A) - 2 - EU 5 *?~)VT 

'H MR (400 MHz, DMSO-d,) 8 ppm; 1. 17 (6IL d, J = 6. 4 Hz) , 5, 28 (1H, sept, 
J = 5, 4 Hz), 6. 35 (1H, dd, J = 0. 8, 3. 6 Hz), 6. 45 (Hi dd, J = 1. 6, 3. 6 Hz), 
6.78 (211, br s) , 7. 17 (2H, dd, J = 1. 6, 4. 4 Hz) , 7. 56 QH, dd, J = 0. 8, 1. 6 
Hz), 8.53 (2H, dd, J = 1.6, 4. 4 Hz) ; MS m/e (ESI) 297 (MH + ) , 

mmm .1. o 

4- (TUJk^--1^» - 6- (2-VUA) 5- (4-HU^A) -2-HU5 




4 -/'on 6 - { 2 •••••• y O A-) - 5 - ( 4 - tf U - 2 - h° U 3 S?: -AT 
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'HNMR (400 MHz, DMSO-dj) 6 ppi; 4 77 I2E dt. J = 1. 6, 5. 2 Hz), 5.12 (IE 
da, J = 1,6, 10.4 Hz), 5.14 (1H, dq, J = 1.6, 17. 2 Hz), 5,93 (IE ddt, J = 
5.2, 10.4, 17.2 Hz), 6.38 (1H, dd, 1 = 0.8, 3, 4 Hz) , 6.46 (IE dd, J - 1, 6, 
3. 4 Hz), 6,84 (2E br s) , 7.21 (2H, dd, J =- 1.6, 4. 4 Hz) , 7.57 (IE dd, J = 
0.8, 1.6 Hz), 8.55 (2H, dd, J = 1.6, 4. 4 Hz) ; MS m/e (FAB) 295 (MH f ) . 

mmm 1 1 

4 - (2-7U )V) =?)V- 5 - ( 4 - c U =J)V) - 2 - t° U 5 >*.T.;^T 3 

> • mmm 



(£) -4- (2-7UJW -3 - (4-tf'JyJW 3 >- 2 

'HNMR (400 MHz, DMSO-d B ) 5 Ppm; 2.09 (3E s) , 6,53 (IE dd, J = 1.6, 3.6 
Hz) , 6. 66 (IE d, 1=0. 8, 3. 6 Hz), 7. 63 (IE dd, J = 0, 8, 1. 6 Hz), 7. 85 (2H, 
dd, J = 1. 2, 5. 2 Hz) , 8. 90 (2E dd, J = 1-2, 5. 2 Hz) , 

mmm 1 2 

4, 6 -V s (2-7UW -5- ( 4 - fcf U -2-fc i| J3^75> 



U r >A (540 nig, 23. 5 mol) ^t^x* 7 /- -E- (200 ml) IzmmZ 
1 - (2-7UJV) -2- (4-HUS^E) 1 x^y> (2.00 g, 10. 7 nuiiol) 
1kl$ 2~y )V 7 )V^r h H (0, 97 iL, 11. 7 uunol) £J«J;:«.> II5ltft#L-fc 0 
1. 5SfHft, ttft • (7. 0 g, 73. 3 mmol) -^Jox., 1 4 ijaBi m m I 
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tFD77> (80 mL) Rtfrntk—mik^ytfy (30. 0 g) £:U«*-> 2WMil 

*?j-)uzTmfth, WM-ih^m (1,32 g, 4i?o ^*nee#tLT#fc 0 

'H NME (400 MHz, DMSO-d 6 ) <5 ppm; 6,06 (2H, dd, J = 0. 8, 3.4 Hz), 6.44 (2H, 
dd, J = 1,8, 3. 4 Hz), 6,96 (2H, br s), 7,33 (2H, dd, J = 1, 6, 4,4 Hz), 7.65 
(2H, dd, J = 0. 8, 1.8 Hz), 8.66 (2H, dd, J - 1. 6, 4.4 Hz). 

mmm 1 3 

4 _ ( 2 - 7 U )V) -6-7x-;i/-5- (4-£U^) - 2 - tf U 5 *?—)VT 



'H NMR (400 MHz, DMSQ-d fi ) d ppra; 6, 19 (1H, dd, J = 0.8, 3.6 Hz), 6.46 (1H, 
dd, J = 1. 6, 3, 6 Hz) . 6. 99 (2H, br s) , 7. 14 (2H, dd, J - 1. 6, 4. 4 Hz) , 7. 17-7. 27 
(5H, m), 7.64 (1H, dd, J -0.8, 1.6 Hz), 8.43 (2H. dd, J = 1. 6, 4. 4 Hz) . 

mmn 1 4 

5- {6-7na-3-t c 'J7^) -4- (2-y U )V) - 2 — tf U 3 *J~)Vr 5 





■n'' 



"CI 
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2 - (6 -£>DU - 3 -IfUvVI/) -3- (^f;!/7?;) -1- (2-7'J 
;P) - 2-^o^>- 1 (7. 49 g, 27. 1 mmol) , £K^7-S>> (7. 7 g, 81. 0 

mmol) U (22. 4 g, 162 mmol) ©AT, /V- >?^^M75 K (105 

id ®mm%7 ott:t2 lmmmwi ft. i/^tv:^n- r#fpi,/- 0 & 

C7c^l6^«. z]t£TiSfci$U mmit&m (5.48 g, 74%) ^I^l^ilt 

! H NMR (400 MHz, J)MS0 d 6 ) 5 ppra; 6.56 (III del, J = 1. fi, 3. 6 Hz), 6.71 (IE 

dd, J -0.8, 3. 6 Hz), 6.96 (2H, br s) , 7.55 (IE dd, J = 0. 6, 8. 4 Hz), 7. 69 

(IE dd, J = 0.8, 1.6 Hz), 7.77 (IE dd, J = 2. 8, 8.4 Hz), 8.22 (1H, s) , 8.31 
(IE dd, Is0.fi, 2. 8 Hz) . 
llil 5 

5- [2-757-4- (2-7U )V) 5 t°U -1, 

- 2 -eusv > 



"i" h <J (455 ma 19.8 mmol) &4-*h*%s^>P}lT)Vn-)V (15 mL) 

fcS«»fij^T\ 9 ov izxmm^rz^ 5 c 6 n p - 3 - e u *j)V) - 

4 _ (2-7'JiW - 2 - tfU ^ ~ ,H/7 5 > (1. 80 g, 6. 60 mmol) MA, * 

MM ~y h U 0 1> iz X$m U , MLfc. a$}:hU7MnS| (40 mL) £ 
MA . 6 5t: IZXMWLT^ 1 8 P#M«, M^M^Sf^ U DD^X zjc, 

l:TpH=6!;iilLt &DfcM^S^> *KT8fci£U gfeftM^©flltH 

U JlfEfbl^J (820 mg, 491) ^lftS#iLT|?L 
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! H NMR (400 MHa, DMS0-d 6 ) 6 ppm; 6.33 (IE d, J = 9.2 Hz), 6.53 (IE dd, 

J = 1.8, 3, a Hz}, 6.69 (IE del, J = 0. 8, 3,6 Hz), 6,79 (2H, br s) , 7.24 (1H, 

dd, J = 2. 8, 9.2 Hz), 7.34 (1H, d, J - 2.8 Hz), 7.77 (IE dd, J = 0.8, IS 
Hz), 8.12 (1H, s); MS m/c (ESI) 255 (Mir) . 

mum i e 

5- [2-7S/-4- (2-7'J ;W -5-fU5 5?x;V] - 1 - * ^-1, 
2 -3>h Fn - 2 - fcf U PJ > 




5 _ [2-75/-4- (2-7UW - 5 - If U S >>X/I/j -1, 2 -yh F 
n-2-t:U>>V> (2.2 g, 8.65 mmol) <D^3?y-;i/ (44 ml) mm 
SmtTF, SIKT, ± HJ ^h^rv-F (940 mg, 17.4 mmol) ft 

j$b&. l-5#ft, 3-H.^.^> (1.6 inL, 25, 7 mmol) SriflA, *-©S:S5 2 2B? 
KJWUfeo M^M^ML^f*, aiSfc:*^*., *K:t»U 
llfBft-a-tttDliM (1,98 g) s#fco dcofe©&x^y-;wt»»b7t^ ifcR 

4l5<£«, X^;-JHI«L, «8Bfl^%r (1.54 g, 66%) &mft&mfctL 

'H NMR (400 MHs, DMS0-d 8 ) 6 ppm; 3.46 (3H, s) . 6.38 (lft d, J = 9.2 Hz), 

6.58 (1H, dd, J = 1.6, 3. 6 Hz), 6.73 (IE' dd, 1=0.8, 3. 6 Hz) , 6.81 (2H, br 

s), 7.21 (IE dd, J = 2. 6, 9. 2 Hz), 7.75 (IE d, J = 2. 6 Hz) , 7.77 (IE dd, 

J = 0. 8, 1.6 Hz), 8.14 (IE s) ; MS i/e (ESI) 269 (Iff) , 

mmi i ? 

5 - [2-:^; 4 (2-y u M - 5 - 1° u 5 i?— ;n - i - x^- i , 




Me 
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J H m (400 MHz, DMS0-d 5 ) 6 ppm; 1.24 (3H, t, J = 7. 2 Hz) , 3.93 (214, a, J 
= 7. 2 Hz), 6. 38 (1H, d, J = 9. 2 Hz), 6, 58 (1H, dd, J = 1 6, 3. 2 Hz), 6. 71 UH, 
d, J - 3.2 Hz), C. 82 (2H, br s), 7.23 (1H, dd, J = 2, 8, 9.2 Hz), 7.73 (IE 
d, J = 2. 8 Hz), 7.78 (IE d, J - 1. 6 Hz), 8. 17 (1H, s) ; MS m/e (ESI) 283 (Ml?). 

mtMm i s 

1-7'J )V— o — [2-T5;-4- (2-7 U - 5 - tf U 3. i?~)V] ~~ 1 , 
2 -V h F a - 2 - tf U V 5 ./ > 



'H KMR (400 MHz, DMS0-d 6 ) 5 ppm; 4. 53 (2H, d, J = 5, 2 Hz) , 5. 10 (1H, dd, 
J = 1.6, 17.2 Hz), 5.19 UH, dd, J = L 6, 10. 4 Hz) , 5.97 (ill, ddt, J = 5. 2, 
10, 4, 17. 2 Hz) , 6, 42 (1H, d, J = 9. 2 Hz) , 6. 58 (1H, dd, J = 1. 8, 3, 6 Hz), 6. 73 
(1H, dd, J = 0.8, 3, 8 Hz), 6.82 (211, br s) , 7.27 (1H, dd, J = 2. 2, 9. 2 Hz) , 
7.84 (IE d, J = 2,2 Hz), 7.76 (IE dd, J = 0, 8, 1.8 Hz), 8,14 (IE s) . 

mmm 1 9 

5- [2 4- <2-^X^;W 5 - t° U 5 V-)V\ -1, 2 -yh F 

a 2 h°D>V> 




::: o 
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5 (6 —&UU— 3 — tf 'J >'Jl/) - 4 - C 2 -5" X-;U) - 2 - H U 5 

1 H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.36 (IE d, J = 9, 2 Hz) , 6.77 (2H, br s) , 
7.05 (IE dd, J = 3. 6, 4.8 Hz), 7.13 (IE dd, J = 1. 2, 3. 6 Hz), 7.26 (IE dd, 
J - 2. 4, 9- 2 Hz), 7. 39 (Hi d, J - 2. 4 Hz), 7. 68 (1H, dd, J = 1. 2, 4. 8 Hz), 
8. 10 (1H. s). 

mmm 2 0 

5 _ [2-757-4- (2 -fXZjk) - 5-eU 5 - 1 - * 1 
2 - 1! U :V 7 > 




Me 



5 - [2-757-4 - ( 2 -fl^JW - 5 - tf U 5 - 1 , 

f n - 2 - h u i? 7 > %m vi , fti»j i 6 1 mmcD u „ 

'H NMR (400 MHz, DMSO~d G ) (5 ppm; 3,46 (311 s) , 6,41 (1ft d, J = 9. 2 Hz), 
6,80 (2ft br s), 7.05 (1H, dd, J = 3.8. 5. 2 Hz) , 7.16 (1H, dd, J = 1.0, 3,8 
Hz), 7, 24 (lft dd, J = 2. 8, 9. 2 Hz), 7. 68 (1H, dd, J = 1. 0, 5. 2 Hz), 7. 80 (1H, 
d, J = 2, 8 Hz), 8. 12 (lft s). 

mmm2 1 

5- [2-757-4- (3-7MU7x^JW - 5 - fc£ U 5 -1, 2 

- i?fc F n - 2 - t: U > * 7 > 
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■o 



F 



5- (6"~^nn - 3-tf'J> ? ;» -4- (3-7MP7iZJV) 2 e U 
3 >&ffl'^ fW!l 1 5 

'H MR (400 MHz, DMSO d,) 5 ppm; 6. 19 (IE d, J = 9. 6 Hz) , 8. 86 (211, br s) , 
7.00 (lft dd, J = 2. 8, 9.6 Hz), 7.15-7.30 (:4H, m) , 7,36-7.46 (Hi, m) , 8.28 
(III s), 11.68 (1H, br s) ; MS m/e (ESI) 283 (MH + ) . 
§WtI 2 2 

5 - [2-73 7-4 - (3-7J^n7i-JW - 5 - t° U 3. =.)],] 1 7 
1 , 2-ytFn-2-f U v 7 > 



5™ [2-757-4- (3 7MD7x"^ -5-HU3 -1, 
2 - t F P - 2 - tf U v 7 > S ffl V i , 1 6 t |Wj #©;£&T#ffc U fc. 

] H NM (400 MHz, DMSO-dJ 6 ppm; 3.42 (3H, s) , 6,21 (1H, d, J = 9. 6 Hz) , 
6.87 (1H, dd, J = 2.8, 9. 6 Hz) , 6.89 (2H, br s) , 7,20-7. 29 (3H, ml, 7. 37- 
7.44 (IE m), 7.75 (1H, d, J = 2. 8 Hz), 8.28 (III s) . 

mmm 2 3 

5- (2-T3 7-4-7x^i;V-5-t°U3^;V) -1, 2-5»tKP-2- 




Me 
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H 2 N N 




5 (6-^7 DO- 3 -tf U &)V) ~ 4 - 2 - fcf U 3. >^ 

fflU, «^!| 1 5 fc|**©;firaT?*|&Uft. 

'OMR (400 MHz. DMS0-d 6 ) d ppm; 6.16 (IE d, J = 9. 6 Hz) , 6.80 (2H, br s). 

6. 96 (1ft dd, J = 2. 6, 9. 6 Hz) , 7. 23 flH, 4 J = 2. 6 Hz), 7. 34-7. 44 (5H. m) , 
8. 23 (1H, s) . 

mmm 2 4 

5- (2-75;-4-7x-JV- 5 -fcfU JU) 1 - * 1 , 2-v' 

bHD-2-t s 'Jy;> 



5- (2 -73 7-4 -7x^JP- 5- h"U5y^) -1, 2 - ytFD - 2 

>H NMR (400 MHz, DMS0-d c ) <5 ppm; 3.42 (3H, s), 6.18 (1H, d, J = 9. 2 Hz) , 
6.82 (1ft dd, J = 2. 4, 9.2 Hz), 6.83 (211, bis), 7.32-7.47 (5H, in) , 7.74 (IE 
d, J = 2.4 Hz), 8. 25 (IE s). 

mmm 2 5 

5- ( 6 - /7 n n - 3 t° U *J)V) -4, 6 -i? (2-7U;W - 2 - bf U =5 

> 




Me 
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'CI 



2- (6-^nn-3-HU^;V> -1- (2-7U;W - 1 >£fflV^ 

1 2 t.mm^m^m^o 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.21 (2H dd, J = 0. 6, 3.4 Hz), 6.49 (2H, 
dd, J = I. 8, 3. 4 Hz) , 6. 97 (2ft, br s) , 7. 62 [1H, d, J = 8. 4 Hz) , 7, 67 (211 
dd, J = 0. 6, 1. 8 Hz) , 7. SO (IE dd, J = 2. 4, 8. 4 Hz) , 8. 28 (1H, d, J = 2. 4 
Hs). 

mmm 2 e 

5- [2-7S;-4, 6-5> (2-7'J)V) -5-HU5^)W -1, 2 
hh'D-2 - t£U 5 >V > 




5- (6 -^nn- 3 -tf U > 5 ;K) -4. 6-^ (2-7UJW -2-HU5y 

<H NMR (400 MHz, DMSO -d 6 ) <5 ppm; 8. 36 (2H, dd, J = 0, 8, 3. 6 Hz) , 6.46 (IE 

d, J =9.2 Hz), 6.55 (2E dd, J = 1.6, 3, 6 Hz), 6. 67 (2H, br s) , 7,24 (IE 

d, J - 2. 2 Hz), 7.31 (1H, dd, J = 2.2, 9.2 Hz), 7.78 (2H, dd, J = 0. 8, 1.6 
Hz), 11.76 (IE s) ; MS in/e (ESI) 321 (MH + ) . 

mmm 2 1 

5- [2-7S/-4, 6 -*J (2-7UJW -5-HU5 i?—)Vl - 1 M~)V 

- 1. , 2-ykHn 2 - 1! U V J >' 
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5- [ 2 •••••• 757-4, 6-v ; C 2 — 7 U )V) - 5 - tf 1) 5 2>r:;W -1, 2- 

>H NMR (400 MHz, DMSO-d 0 ) 5 pptn; 3. 43 (3H, s) , 6, 39 (2H, del J = 0. 8, 3. 6 

Hz), 6.52 (IE d, J = 9. 2 Hz), 6.54 (2H, dd s J = 1.8, 3.6 Hz), 6.88 (211. br 

s) , 7. 32 (1H, dd, J = 2. 6, 9. 2 Hz] , 7. 64 (1H, d, J = 2. 6 Hz) , 7. 77 (2H, dd, 
J - 0. 8, 1.8 Hz) ; MS m/e (ESI) 335 (Ml. 

mmm 2 s 

6 - (3-7MD7X.-JW -5- (6 b^>- 3 - fcf U -2, 4- 




( E) - 3 - ( 3 - V;t^ U7i - 2 - ( 6 - :< h * y-3-EU vA) 
- 2 -^D^>n h U JV^ffl Vi, #»!| 1 2 cojjm 2 tmWi<D35 ffi^JSfcbfc. 

'H NMR (400 MHz, DMSO-d G ) <5 ppm; 3.81 (3H, s), 5.96 (211 brs), 6.12 (2E 
br s), 6.74 (IE d, .1 = 8. 6 Hz) , 6.92-7.06 (3H, m) . 7.18-7.24 (IE m), 7.41 
(IE dd, J = 2, 4, 8. 6 Hz) , 7, 80 {IE d, J - 2. 4 Hz) . 

mmm 2 9 

5- [2, 4 -S?75 /- 6 - .(3 -7MP7x=W - 5 - tf U ^ V-JW - 
1, 2-^fcFD- 2-HU iV > 
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'O 



■p 



6- ( 3 - -7 ;W P 7 x -5- C 6 - / h ^> - 3-KU -2,4 

-EU = y>y75> (5.00 g, 18.1 imol) V&m (30 mL) - ftHttiSm (50 

mi,) ®m*i o oticTi. &i#ra«#L.&. 5 wmitj- b u 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 8.06 (211 br s) , 6.07 (2H, br s) , 6.21 (IE 
d, J = 9. 2 Hz) , 6.97 (1H, d, J = 2, 4 Hz) ■, 7,01-7.09 (4H, m), 7. 23-7. 30 (IE 
m) ; MS m/e (ESI) 298 (MHl . 

mmm 3 o 

5- [2, 4 -v7^y - 6 - (3-7M07X-JW -5-H'J5^JW - 
1 1 , l*n-2-bfUiV> 



5 _ [ 2i 4-5?737 - 6 - ( 3 - 7 /t^ D7x-iW — 5 — tf U 5 V~)V\ 

- 1 , 2 yhFn 2 HU '7 s ./ >M V7 «M 1 6 «b R«©77feT^ l/fc. 

»H NMR (400 MHz, DMSO d 6 ) 5 ppm; 3.32 (3H s) . 6.07 (2H, br s), 6.17 (2H, 

br s), 6.23 (IE d. J = 9.4 Hz), 6.94 (IE dd, J = 2. 6, 9.4 Hz), 7,02-7.12 
(3H, m), 7.23-7.30 (IE m), 7.46 (1H, d, J - 2. 6 Hz) ; MS m/e (ESI) 312 (MH') . 

mmm 3 1 

5 _ [6 _ (^yp)llrl-^) -3-HU^;W -4- (2-7'JJW 2-tf'J 




Me 
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5 y^7 2> 




5-7*0^-4- -2-h'y5^;i/75> (10. 5 g, 43. 9 mmol) , 

2 - (^>i?JV^^» - 5 - ( 1 ', 1 , 1 - F U -?^)V7,$-)i>) h' 0 S?> (41. 7 
g, 87. 9 mmol) &<fctf$>£Pa tTX ( F U 7 x ;~ J[,^7 7 ^ >) A e 7 (I D CI. 6 

g, 2. 28 mmol) CDN, N-^^fWM7S F (100 ml) ?«SS^#HM F, 
lOOttt, 2 5flfF«^bfc Q KJgifc£j&ftflfc, fflxfJ^J;^ftSfb7 
A7jc^teT#SRbfc. Mowas^tSlntKb-r 
(X2) fcx«fe#bfc^, &&MKi/*^#AK:T*£ttU * 

mmt^w (8.35 g, 55%) & w i/ >i^-&@^ t u r#fcc 

'H IR (400 MHz, DMSO-dc) 6 ppm; 5.36 (2H, s), 6.50 (1H, dd, J = 0. 8, 3. 4 Hz) , 

6.52 (III, dd, J = 1. 8, 3. 4 Hz), 6.82 (2H, br s) , 6.90 (Hi dd, J = 0. 6, 8.4 

Hz), 7.30-7.35 (IE m) , 7.36-7.41 (2It in), 7.44-7.49 (2H, m) , 7.59 (1H, dd. 

J - 2. 6, 8, 4 Hz) . 6. 68 (1H, dd, J = 0, 8, L 8 Hz), 8. 06 (1H, dd, J - 0. 6, 2. 6 

Hz}, 8, 14 UH, s). 

$mm s 2 (mm 1 5 ommft&m 

5 [ 2 7 5/ 4 - (2-717H/) - 5 - t?U 5y*r,)W -1, 2-ytFD 

5- [6- (^>^JI/t^'» -3-tfU^;W] - 4- (2-7'JJV) -2-HU 
Sy^Jb7S> (8.35 g, 24.2 mmol) ©iSl (40 ml) -?K (40 iL) Mmm& 
S O^ICTlilWlL K^^M^m, «X^Jk (X.2) i-lT^?f L;to 
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if, 5 Ot!:tl 4«b, 8**3^4*1 (5. 54 g, 90%) Mfil#tUT 
^li 3 3 

5 _ i 6 . (,v y - 3 - f U S*JV] -4, 6 - ^ ( 2 - 7 U ;V) - 2 



5-^ni-4, 6-y (2-71) ;W - 2 — K U 3 5 >£JB V\ SUJI 3 1 

'H NMR (400 MHz, DMSG-d 6 ) 6 ppm; 5.42 (2H, s) , 5.93 (2H, dd. J = 0. 4, 3. 6 Hz). 
6.44 (2H, dd, 1 = 1.6, 3.6 Hz), 6. 88 (211 br. s) , 7.01 (1H, dd, J - 0.4, 8. 8 
Hz), 7. 30-7.51 (5H, m) , 7.62 (1H, dd, 1 = 2.4, 8, 8 Hz), 7.67 (2H, dd, J = 0. 4, 
1. 6 Hz) , 7. 97 (IE d, J - 2. 4 Hz) , 

mnm 3 4 

5- (2-7MP-4-k t 'Jy;W -4, 6 :/ (2-7UJP) -2-h"U5S? 
±3 > 



2- (2 -7il"4'n-4 t'lyiV) 1- (2-7'JiW -1 - X*/>£WV^ 

'H NMR (400 MHz, DMSQ-d 6 ) 5 ppm; 6.33 (2H, dd, J = 0. 8, 3.6 Hz), 6.48 (2H, 
dd, J = 1.6, 3.6 Hz), 6.99 (2H, br s) , 7.21 (Hi br) , 7.23-7.32 (1H, lit) , 7.65 
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(2H, dd, J = 0.8, 1.6 Hz) , 8.31 (1H, d, J = 5. 2 Hz). 

mmm s 5 

5- (2 - 7;ktn 4 -tf'JS-VU) -4- (2 7UJV) -8- ( 3 - 7 U )V> 



2- (2 7JWD-4-H'JyJW -1- (2-7UJV) -1 - X*7>;fttf3 

-7^rtF^K Ml 2 tftft^Sn^fiftUfc. 
'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 6.31 (Hi dd, J = 0. 8, 2.0 Hz), 6. 37 (IE 
dd, J = 0. 8, 3, 6 Hz), 6. 47 (1H, dd, J = 1. 6, 3. 6 Hz), 6. 91 (2H, br s) , 7. 17-7. 18 
(2H, m), 7. 26-7. 30 (IE m), 7. 58 (1H, dd, .1 = 1.6, 2. 0 Hz), 7. 62 (1H, dd, J 
= 0. 8, 1. 6 Hz), 8. 30 (1H, d, J = 4, 8 Hz). 

mm 3 e 

s- (2-7 ;M-n - 4 - 1: u P)V) -4- (2-711 ;w -6- (2-5"-xx;w 

-2-HiJ5vt3 > 



2 _ (2-7MO-4-HU v^V) - 1 - ( 2 - 7 'J ;]/) - 1 - X# 7 >'RTj 2 
-ft7x>AM+y7^rt FSfliU, WJ1 2 t l^SJ^^'&BJEbfco 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6,35 C1H, d, J = 3.6 Hz), 6.42 (1H, dd, J 
= 0.8, 3.6 Hz), 6,48 (1H, dd, J= 1.6, 3.6 Hz), 6.91 C1H, dd, J = 3. 6, 5.2 
Hz), 6,95 (2H, br s) , 7.27 (IE br), 7. 34-7. 38 (IE m), 7.61-7.66 (2H, m) , 





F 



100 



WO 03/035639 



PCS; V.J P02/1 0952 



8. 34 QH, d, J = 4. 8 Hz) . 

5- ( 2 - yj\,°* n - 4 - t: U -4- (2-7'JJW - 6- (3-=fxx» 
- 2-tf U a> 5 ^s> 



2- (2-7Mn-4 -HU.yJP5 -1- (2-7UJW - 1 -x^/ >W3 
-ft7i>AM^ ^TJVrfc HSffl^. H»J1 2 t^C^g-C^lfc. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppiji; 6.39 (1H, dd, J = 0,8, 3.6 Hz), 6.48 (IE 
dd, J = 1.6, 3. 6 Hz) , 6.94-6.97 (3H, m), 7.07 (Hi, br), 7. 18-7. 20 (1H, m] , 
7.27 (1H, dd, J = 1, 2, 2.8 Hz), 7.40 (1H, dd, J = 2. 8, 5. 2 Hz) , 7. 62 (1H, dd, 
J = 0. 8, 1. 6 Hz) , 8. 20 (IE d, J — 5. 2 Hz) . 

mmm 3 s 

5- C2-7JV^-n-4-tfU5?;W -4- (2-7U;W -6 - C2-t°Ui?;W 
-2-tf iJ3^t3> 



2 - ( 2 ••-7;i^n - 4 - bf U *J)V) - 1 - (2-7UJW 1 x^ / >&?jc 2 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.43 (1H, dd, J = 0.8, 3, 6 Hz) , 6.50 (IE 
dd, J -2.0, 3. 6 Hz), 6,89 (1H, br) , 7,02-7.04 (IE m) , 7. 09 (2H, br s) , 7.27 
(1H, ddd, .1=1.2, 4.8, 7,6 Hz), 7,80 (IE ddd, J = 0. 8, 1.2, 7. 6 Hz) , 7.65 
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(1H„ dd, J = 0. 8, 2.0 Hz), 7.79 C1H, ddd, J = 1.6, 7.8, 7.8 Hz), 8:03 (1H, 
d, J - 5. 2 Hz), 8. 27 (1H, ddd, J = 0. 8, 1. 6, 4. 8 Hz). 

mmm 3 9 

5- (2-7Mn:-4-HiJvJW -4- ( 2 - V D )V) -6- (3 E U 



F 

2- (2-^;v=a-D-4-tfu^;w -1- (2-7U;w -i-x#/>Rt*3 

-H'Jy>*M^->7ATt ^JS#11 1 2 t|Wl«©^T ! 'g-JBfeb^o 

! H NMR (400 MHz, DMSO-d 0 ) 6 ppm; 6.48 (IE d, J = 3. 6 Hz) , 8.51 (IE dd, J 
= 1.6, 3.6 Hz), 7.05 (Hi br) , 7.12 (211, br s) , 7.14 7. 18 (1H, i), 7,28 (IE 
dd, J = 5. 2, 8.0 Hz), Y. 60 (1E ddd, J - 1, 6. 2.0, 8.0 Hz), 7.65 (1H, dd, J 
= 0, 8, 1. 6 Hz), 8. 10 (Hi d, J = 4. 8 Hz), 8. 39 (IE d, J = 2. 0 Hz) , 8.45 (1H, 
dd, J = 1. 6, 5. 2 Hz) . 

mmm 4 o 

5- (2-7Mn-4-HUvJV) -4- (2-7'J )V) -6- (4-HUvjV) 
_ 2 -HU 5^5> 



2- (2-7J^d-4-t!U^;V) -1- - 1 • X*/>2fetf 4 

'H NMR (400 MHz, DMS0~d G ) 6 ppm; 6. 4S (IE d, J = 3.6 Hz) , 6.51 (1H, dd, J 
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= 2.0, 3. 6 Hz), 7.05 (1H, s) , 7. 12-7. 18 (01 m) , 7.15 (2H, br s), 7.19 (211, 
dd, J = 1. 8, 4. 4 Hz}, 7, 63-7. 67 (1H, m), 8, 10 (1H d, J - 5. 6 Hz), 8.46 (2H, 
dd, J = 1, 6, 4, 4 Hz) . 
■MMM 4 1 

5- (2 -7)V*U-4:- -4- (2- -6-7x^-2- 



2- (2-7;i/?ro--4-fcfu>?;w -1- (2-7UJW - 1 -x^/>3&^ 

'H MIR (400 MHz. DMS0-d 6 ) 6 ppin; 6.44 (IE d, J = 3, 2 Hz) , 8.49 (1H, dd, J 
= 1. 6, 3. 2 Hz), 6.97 (1H, br) , 7.02 (2H, br a}, 7.07-7,12 (IE in), 7. 16-7. 29 
(5E m) , 7.60 7.64 (1H, m) , 8,07 (IE d, 1 = 5. 2 Hz). 

^JfiSjN 4 2 

5- (2-yn-e 4 eu>';v) -4, 6 - -y- ( 2 -7 u jd 



2^ (2 4 hu^W 1- (2-^u;v) -i-x^y>M^, 

«M 1 2 1 rasio^f j£T?-grj£ b fc D 

'H NMR (400 MHz f DMS0-d e ) d ppm; 6.*33 <2H, dd, J = 0.8, 3, 6 Hz), 8.49 (2E 
dd, J - 1.6, 3.6 Hz), 6,97 (2E br s) , 7.40 (IE dd, J = 1. 6, 4.8 Hz), 7.63 





103 



WO 03/035639 



PCS; V.J P02/1 0952 



(Hi dd, J =0.8, 1.6 Hz), 7. 64 (2H, dd, J = 0. 8, 1. 6 Hz) , 8.44 (1H, dd, J 
= 0. 8, 4. 8 Hz) . 

5- [2-- (z/^~r~)VT^J) - 4 - H U P)V} -4, 6 (2 7 U }V) -2 



M - 2 - H U 5 > (200 nig, 0.621 mrnol) Si, 2 - h 3r*>X^ > (1.0 

ml) fc«9S3li.fc&, 5 0 %S?^^JVT5>7»^ (5 mi) £fiP*.> 7 O fi ClCT«# 

tut, x^y- ;wcT«fe# 4 r«£<hfc«fcD, MBfts&to (92 mg , 43%)&»st€i 

1 H NMR (400 MHz, DMS0~d 6 ) 3 ppm; 2.99 (6H, s), 6.02 (2H, d, J = 3. 2 Hz.) , 6.44 
(2H, dd f J = 1.6, 3. 2 Hz), 6,49 (IE dd, J = 1.2, 4. 8 Hz} , 6.54 (IE s), 6.86 
(2H, br s), 7,70 C2H, d, J = 1. 6 Hz), 8.17 (1H, d, J - 4. 8 Hz). 

mmm4 4 

4, 6 (7UJW - 5 - [ 2 - (.;;< S J) - 4 - t£ U V)V'\ 2 • t! U 

5 5 > 
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4 0% ;* 3-)VT 5 >?Kf#iW£Jl^, 7 0 - S 0 °C tt»J 4 3 £ R$C0#fc!sT^ 

'HNMR (400 MHz, DMS0-d Cl ) 5 ppm; 2,78 (3H, d, J = 5. 2 Hz) , 6.07 (2H, d, J = 
3.6 Hz), 6. 30 (IE s), 8.41 (1H, dd, 1=1. 2, 5. 2 Hz) , 6. 46 C2E dd, J = Z. 0, 
3. 6 Hz), 6. 51 (1H, q, J — 5. 2 Ha), 6. 88 (211, br s) , 7, 71 (2H, d, J = 2. 0 Hz) , 
8. 08 (1H, d, J = 5, 2 Hz) , 
M1feW 4 5 

5- [2 ------ (^J-)VT^J) -4, 6-5? (2-7UJW -2- 

idU55^5> 



'HNMR (400 MHz, DMSO-d 6 ) (5 ppm: 1.12 (311, t, J - 7. 2 Hz) , 3.23-3.30 (21, m), 
6.07 (2H, dd, J = 0. 8, 3.2 Hz), 6.30 (IE dd, J = 0. 8, 1,2 Hz), 6.41 (IE dd, 
J - 1. 2, 4.8 Hz), 6.46 [2H, dd, J = L B, 3.2 Hz), 6.47 (1H, t, J = 3. 2 Hz), 
6.86 (2H, br s) , 7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8,07 (IE dd. J - 0. 8, 4.8 

Hz) . 

mtMm 4 8 

4, 6-5? (2-T7UJ1/) -5- [2- {-?U¥)VT*J) -4-HU5?JW -2 
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IN. 




Ef&iFiff^ 5 (2 -7J!^P-4 -fcfUSW -4, 6-^ (2-7'jJW - 

2-t a U5yt5> (200 mg, 0.621 mrnol) i n ^ □ M)V7 5 > (5 ml) £ €^ 

U 1 2 ot.i:«lL 1 8RfMft, £jfc&£Bmx^;i/?Mffl> 7K, WJA 

(72 rag, 64%) * ff-g'fe @#: 1 1 T#fc . 

'HNMR (400 MHz, DMS0-d B ) 6 ppm; 0.89 (3H, t, J = 7. 2 Hz) , 1.47-1. 57 (2H, ra) , 
3. 18-3.23 (2H, m) , 6.07 (2H, dd, .1 = 0.8, 3.2 Hz), 6.31-6.32 (IE m), 6,39 
(IE dd, J = 1.2, 5.2 Hz), 6. 46 (2H, dd, J = 1.6. 3. 2 Hz), 6. 51 (IE t, J - 
5.6Hz) s 6. 86 (2H, br s) , 7.72 (2H, dd, J = 0. 8, 1. 6 Hz) , 8. 06 (IE dd, J = 

0. 8, 5. 2: Hz) . 

mm¥\ 4 7 

5- [2- (?=f-)iy^J) -4-tfU > 3 A"] -4, 6 - >* (2-7U;W - 2 - 



n--/?;i/TS y&mvK 8 0 - 1 2 0 o Ci;:xiH»J4 6 tlwiilco^T^bfc, 
=H NMR (400 MHz, MSO-d,) 5 ppm; 0.89 (3H, fc, J = 7. 2 Hz) , 1. 28-1. 37 (2H, m) , 
1.45-1.53 (2H, m), 3. 21-3. 26 (2ft m) , 6.07 (2H, dd, .1 = 0.8, 3. 6 Hz), 6. 29-6. 30 
(IE i) , 6, 39 (IE dd, J = 1. 2, 5.2 Hz) , 6. 46 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 48 
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(1H, t, J = 5.2 Hz), 6,86 (2H, br s) , 7.71 (2H, rid, J = 0. 8, 1.8 Hz), 8.06 
(1H, dd, J = 0. 8, 5. 2 Hz) . 

4, 6-5?C2-7U;W -5- [2- Wy-/Db>"/5y) -4-HUvVW 
-2-tfU5 v^5> 




i -^ntVl/7S>*ffl^ 1 2 0 2 0 0t::t'T*»J4 6 t CD ^ 

! H NMR (400 MHz, DMS0-d fi ) <5 ppm; 1.13 (6H, d, J = 6. 8 Hz) , 3. 97 4.05 (1H. in), 

6. 07 (2H, dd, J = 0. 8, 3. 2 Hz) , 8. 28 (1H, s) , 6. 31 (111, d, J = 7. 2 Hz) , 6. 39 
(1H, dd, J - 1.2. 5.2 Hz) , 6,46 (2H, dd, J = 1.6, 3. 2 Hz) , 6.86 (2H, br s) , 
7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8.07 (IE d, J - 5. 2 Hz). 

mmm 4 9 

5 _ (2-75 J -4 -fcf V~J)V) -4, (2-7UJW - 2 - If U 3 i>j~ 




2 8 %T>*£~TiMtm\K S 0 1 2 OtETSii4 3 tNi®^T^U 

] H NMR (400 MHz, DMSQ-d„) 6 ppm; 5,98 (2H, brs), 6. 08 (2H, d, I = 3. 2 Hz) , 
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6.29 (IE br>, 6. 42 (1H, d, J = 5. 2 Hz) , 6.48 (2H. del, J = 1. 6, 3. 2 Hz), 6.88 
(2ft br s), 7.72 (2ft br) , 8.01 (IE d, J = 5 : . 2 Hz) . 

mmm r> o 

2- (4- [?,-7S;- 4, 6 -V (2-7VM - 5 - fcf 0 5 5*~;M -2 



x ^ j _ ;]/T 5 > vi , 12 o °c tt^iw 4 6 1 mm<D^m^m i^fco 

iHNMR (400 MHz, CDC1 3 ) 5 ppm; 3.57 (2ft td, J = 4.4 5.2 Hz), 3.84 (2H, t, 

J = 4.4 Hz), 4 88 (1H, t, J = 5.2 Hz), 5.28 (2ft br s) , 6.08 (2ft dd, 1 = 0. 4, 

3.6 Hz), 6. 33 (2E dd, J - 1.6, 3. 6 Hz) , 6.38 (lft br) , 6. 59 (1H, dd, J = 1, 2, 
5.2 Hz), 7.48 <2H, d, J = I. 6 Hz), 8. 18 (1H, d, J = 5.2 Hz). 

5_ [2 - K>^75;) -4-HU^;W -4, 6 i? (2-7UM -2 

-bfU s^^-s > 



'H MR (400 MHz, DMSO d B ) 6 ppm; 4.52 (2H, d, J = 6. 0 Hz) , 6.05 (2ft dd, J 

= 0.8, 3.6 Hz), 6.39 (lft br), 6.43 (IE dd, J = 1.6, 5.2 Hz), 6.46 (2H, dd, 
1 = 1.6, 3.6 Hz), 6.86 (2H, br s) , 7. 07 UH, t, J = 6.0 Hz), 7.17-7.21 (1H, 




H 
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m), 7.26-7.31 (4H, n) , 7.71 (2H dd, J = 0. 8, 1. 6 Hz) , 8.06 (1H, dd, J = 0.8, 
5. 2 Hz) . 

5 2 

x _ { 4 ...... [2-757-4, 6-5> (2-7'JiW - 2.- 

tf U S?;W - 4 - VM- U v 7 - A- 



X|IStrJ4 6 £ 1^1 iO^ST'^i L . 

5 H NME (400 MHz, DMS0-d 6 ) d ppi; 1. 25-1.33 (2H, m) , 1.69-1.72 (2H, m) , 
3. 03-3. 09 :(2H. m) , 3.67 (1H, br) , 3.96-3.99 (2H, m), 4.67 (1H, br d, J = 3. 2 
Hz), 6,03 (2H, dd, J = 0. 8, 3.2 Hz), 6.44 (2H, dd, J= 1.6, 3. 2 Hz), 6. 51 (1H, 
dd, J = 1.2, 5, 2 Hz), 6.76 (1H, br), 6.86 (2H, br s) , 7.70 (2H, dd, J = 0.8, 
1. 6 Hz), 8. 18 (1H, d, J - 5. 2 Hz). 
MMM 5 3 

;r.-r-..)l, i - {4 - [2-757-4, 6 -i? ( 2 - 7 U )V) - 5 - If U 5 




OH 
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X5P;> -1* y-^f- h Vi, 1 2 0 C C ^T§H»!l 4 6 tmm<D7j&~Clkmh 

&, 

] H NMR (400 KHz, DMS0-d 5 ) <5 ppm; 1. 17 (3R t, J = 7. 2 Hz) , 1.44-1.53 (2H, m) , 
1, 78-1.80 (2H, m), 2.56-2.62 (1H, m). 2. 90-2. 96 (211 m). 4,06 (2H, t, J " 7. 2 
Hz), 4.16-4.19 (2E m), 6.04 (2H, d, J =■ 3. 2 Hz) , 6.43 t2H. dd, J = 1.2. 3.2 
Hz), 6. 54 (IE dd, J -0.8, 4. 8 Hz), 6.78 (III, br) , 6.87 (2H, br sh 7.69 (2H, 
d, J = 1. 2 Hz), 8. 19 (Hi d, J = 4. 8 Hz). 

mmm s 4 

Nl _ {4 _ r 2 - 7 7 - 4 ; 6-^ (2-7'JJW -5-EU3y-JW -2 
_ t « i j ^ ;H - i , 2-X.& >' 3* 7 ? 5 > 




•H NMR (400 MHz, CDC1 3 ) (3 ppm; 2.93 (2H, t, J = 5. 6 Hz), 3.36 (2E td, J - 
5.6, 5, 6 Hz), 4.96 (III, br t, J = 5.6 Hz), 5.30 (2H, br s) , 6. 06 (2R dd, J 
= 0.8, 3.6 Hz), 6.31 (2H, dd, J = 2. 0, 3. 6 Hz) , 6.34-6.35 (IE m), 6.55 (IE 
dd, J = 1. 6, 5. 2 Hz) , 7. 49 (2H, dd, J - 0. 8, 2. 0 Hz) , 8. 22 (IE dd, J = 0. 8, 
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5. 2 Hz). 
I»l 5 5 

A ri. - { 4 ••- [2-75;-4„ 6-S> (.2-7VM -5-HU5^iW -2 
- 1: U -1, 3 - 7° q /I > >> 7 5 > 



'H NMR (400 MHz, CDC I,) 5 ppm; 1.74 (2H, tt, J tt 6. B, 6. 8 Hz} , 2.83 (2H, t, 
J = 6.8Hz), 3.37 (2H, dt, J = 5. 2, 6. 8 Hz) , 5.08 (IE br t, J = 5. 2 Hz), 5.28 
(2H, br s), 6.08 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 30-6. 32 (1H, id), 6.31 (2H, dd, 
J = 1.6, 3.6 Hz), 6.53 (IE dd, J = 1.6. 5.2 Hz), 7.49 (2E dd, J = 0.8, 1.6 
Hz), 8. 21 (1H, dd, J = 0.8, 5. 2 Hz). 

mntn 5 6 

Aa _ {4 _ [2-757-4, 6-5? (2-7«j;W -S-lfUSL^W -2 
- tf U vVW -1.4 -79 >&7 5 > 




>HNMR (400 MHz, CDC 1 s ) 6 ppm; 1. 49-1. 68 (4H, m), 2.71 (2H, t, J = 6. 8 Hz), 
'3.27 (2H, t, J - 6. 4 Hz), 4.77 (1H, br) , 5.29 (2H, br s) , 8.06 (2H, dd, J = 
0.8, 3.6 Hz), 6. 30 6. 32 (1H, m), 6.31 (2E dd, 1 = 1,6, 3. 6 Hz), 6.54 (IE 





ill 



WO 03/035639 



PCS; V.J P02/1 0952 



tld, J = 1.2, 5. 2 Hz), 7. 49 (2H, dd, J = 0. 8, 1. 6 Hz), 8. 21 (IE dd, J = 0. 8, 

5. 2 Hz) . 

5- [2- (v'^WS;) -4-fc:'J -4- (2-7'JJW ~ 6 (3 

- 7 U - 2 -fcfU 5i>^3 > 



5- (2 -:7;v^-D-4-tf u^;W -4- C2-^u;w -6- ( s - -7 u ;v) 

- ?,-EU5^t2>f^ 8 OttX»j4 3 i^l#C7)^?'iT-a-^bfCc 
'H NMR (400 MHz, DMS0-d a ) 5 ppm; 2.99 (OH, s) , 6.07 (1H, d, J - 3.6 Hz), 
6. 44-6. 46 (2H, m) , 6.48 (IE dd, J = 1. 2, 4, 8 Hz) , 6.53 (IE s) , 6. 76 (2H 
br s), 7. 14 (IE s), 7. 58 (IE dd. J = 1. 2, 1. 2 Hz), 7. 70 (1H, d r J = 1. 6 Hz), 
8. 17 (IE d, J = 5. 2 Hz) . 

mmm 5 s 

5 - [ 2 (y^f^rsy) -4-t c u> ? ;w -4- (2-71; ;w -e- (2 



5 _ (2 -7;L^-D-4-trU >-.U0 ~~4- (2-7UJW -6- (2-fxr)W 

- 2 - tf U 5 v^S 8 0 tfct*li4 3 t^^S^JSlfc. 

1 H NMR (400 MHz, DMSO-d.) 5 ppm; 3.00 (6H, s) , 6.02 (1H, dd, J = 0. 8, 3. 6 Hz) , 
6.45 (IE dd, J -2.0, 3. 6 Hz), 8.52 (1H, dd, J - 1.2, 5. 2 Hz) , 6.59 (IE s) , 
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8.62 (IE dd, J = 1, 2, 4.0 Hz), 6.81 «2H, br s). 6. 91 (IH, dd, J = 4. 0, 5.2 
Hz), 7. 59 (IE dd, J = 1. 2, 5. 2 Hz), 7. 71 (IH, dd, J = 0. S, 2, 0 Hz), 8. 20 (IE 
dd, J - 0. 8, 5. 2 Hz) . 

mnm 5 9 

5- [2- (y/WS;) - 4 - b? U -4- C2-7U;W -6- (3 
SFxrjlO - 2-tfUS^^> 



5- (2-7;^n-4-tfU^) -4- (2-7UJW - 6- ;W 

'H MR (400 MHz, DMS0-d fi ) «5 ppm; 2.94 (6H, s), 6,06 (IH, d, J = 3. 2 Hz) , 

6. 39-6. 46 (3R m), 6.78 (2H, br s), 7.05 (IE dd, J = 1. 2, 4. 8 Hz), 7. 34- 

7. 39 (2H, m), 7.68 (IH, d, J = 1.2 Hz), 8.07 (IE d, J = 4. 8 Hz). 

mm e o 

5- [2- (^W5y) -4-H'J^l/] -4- (2-7U)W -6- (2 

-if us^v) -- 2 - try > 



5- ( 2 - :?;ktn- 4 - E U z?M -4- (2-7'j;H - 6- (2-EU^;W 

— 2 — b° U 5 3?dH 5 >^ JB V* . 8 0 C C fcTSl»] 43t [WJ#©75Ss T#)S Lfe 0 
'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 2.84. (6E s}, 6.19 (IE dd, J = 0. 8, 3. 2 Hz) , 
6. 26 (IE br), 6. 28 (IH, dd, J - 1. 2, 5. 2 Hz), 6.46 (IE dd, J = 1. 6, 3. 2 Hz), 
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6.95 (2E br s). 7. 25 (1ft ddd, J = 1.2, 4 8, 7.6 Hz), 7.38-7.40 (1ft -n), 

7. 68-7. 73 (2H, id), 7.87 (1H, dd, J = 0. 4 5. 2 Hz) , 8.36-8.38 (IE to). 

mmm 6 1 

5 - [ 2 - (rJ^)V7 5 / ) -4- tf U -4- (2-7UJW - 6- (3 
-HUi^W -2-tfU3^«> 



5- (2-7;i/^n-4-HUi^;l/) -4- (2-7UJW -6- (3-tfUS?;iO 

2 - bf U 3 V1r 5 > § ffl \' \ 8 0t: fcT^Jfifll 4 3 h fttt © L fc c 

3 H NMR (4:00 MHz, DMS0-d 6 ) 6 ppm; 2.87 (6E s), 6. 17 (lft dd, J = 0. 8, 3. 6 Hz) , 
6. 36 (IE dd, J= 1. 2, 5. 2 Hz) , 6.39 (1ft br), 6.46 (lft dd, J = 1.6, 3, 6 Hz), 
6. 96 (2E br s) , 7.27 (IE ddd, J = 0. 8, 5.2, 8.0 Hz), 7. 67 (IE dt, J = 2. 0, 
8. 0 Hz) , 7. 70 (IE dd, J = 0. 8, 1. 6 Hz) , 7. 94 (IE d. J = 5. 2 Hz) , 8. 41-8. 45 
(2E m),. 

mm e 2 

5 - [2 - (VMFJVT^y) - 4 - b° U i?JV) -4- (2-7U )V) -6- (4 
- tf U ^JLO - 2 - If U S >H~5 > 



5- {2-7)V3ru-4-\f: y >>;io -4- (2-^u^) -6- ( 4 - e D >*;!/) 

2 - tf U 5 > M 8 0 13 iCTflSt-M 43t Lfc. 

'H NMR (400 MHz, DMS0~d fl ) 5 ppm; 2. 88 (6E s) , 6.17 (lft d, J - 3. 6 Hz) , 6. 36 
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(IE d, J = 5.2 Hz), 6,39 (IE s) , 6.47 (1H, dd, J = 1.8, 3. 6 Hz) . 7.01 (2H, 
br s), 7, 24 <2R d, J = 5. 8 Hz) , 7. 72 (IE s) , 7, 95 (1H, d, J = 5. 2 Hz), 8. 44 
(2H, d, J = 5. 6 Hz) . 

mmm e 3 

5- [2- (y^^75 7) - 4 - fcf U PM -4- {2-7V)V) -6-7i 
C-j:V-2-HlJ5yt3> 



5- {2-y)V*U-4 fcl°U^;W -4- (2-7'JJW -6-7x^|/~2- 
t?U 5 >&jlV\ 8 0 °C(CTSIWJ4 3 i:lnI^©7j?£T^£bfco 

J H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 2. 84 (6H, s), 6.12 (IE d, J = 3. 2 Hz), 6.31 
(IE br), 6.32 (lft br) , 6.44 (IE dd, J = 1, 6, 3.2 Hz), 6. 85 (2E br s) , 
7. 19-7. 26 (5E id), 7.67-7.68 (IE m) , 7.91 (1H, d, J = 5,6 Hz). 

mmm e 4 

5- (2-7*h^>-4-HU i»V) 4, 6 -i? (2-7UJW - 



Km^m^, (21 mg, 0. 931 irimol) ^n-^y-^ (4 ml) \z®M* 

trfcft, 5 ( 2 y n - 4 - t° U -4, 6 >* (2 -y\)JU) - 2 - 

fcf'J Sv^S > (100 nig, 0. 310 mmol) ^JjPtL «»HICT\ MiffiTKT 5 Pfif] 

»Efc= 7K$ip^T,R,**#ihi,, sje^iwix^TMia, mm±m.7k 
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^/-M:l«$tSlL, x^ / -McTifejrr* 21 ifc J; D , (63 
rog, M%) ^iffiifttttlt 

5 H NMR (400 MHz, DMSO-d,) 8 ppm; 0,92 (3H t, J = 7, 2 Hz) , 1. 36-1. 45 (2H, m) , 
1. 86-1. 73 (2H, m), 4. 29 (2H, t, J = 6. 8 Hz), 6, 09 (2H, dd, J = 0. I 3. 8 Hz), 
6.45 (2 PL dd, J= 1. 6, 3,6 Hz), 6.69 (IE dd, J = 0.8, 1.6 Hz), 6.90 (1H, dd, 
J =1.6, 5.2 Hz), 6.91 (2H, br s) , 7.66 (2H, dd, J=0.8, 1.6 Hz), 8.22 (IE 
dd, J = 0. 8, 5. 2 Hz) . 
»6 5 

2 ^ ( [2 _y 5 y-4 ? (2-7UJW -.5 - fcf U ;W -2 

- tf u } jH^) - l - x^ y 



KJSM^K 7K^-ft^ h U^A (15 mg, 0.372 mraol) % N, JV- i? )\>J± 
75 H (4 ml) £M£l*feM, xf-l/>^'J-".^ (23 mg, 0. 372 ittmol) 

safcM&T, s ot;icT3 otmmwL-ft, wzs- (2-^;^n-4-t;u 

-4, 6-$?(2-yiJ - 2 - tf U 3 5 > (1QO mg, O.31.0 mmol) & 

mm vfc # s nfca^j^w * -> u * ^ a ^ a ^ h ? ^ - %m v * t»« 

t^Ctfc,!:!^ SfB^#J (41 mg, 36$ tTWfc. 

'H NMR (4.00 MHz, DMSQ-d s ) 5 ppm; 3.71 (2H, td, J = 5. 2, 5.2 Hz), 4.30 (2H, 
t, J = 5. 2 Hz), 4. 84 (IE t, J - 5. 2 Hz), 6. 09 (2H, d, J = 3. 2 Hz), 6. 45 (2H, 
del, J = 1.6, 3, 2 Hz), 6.71 (1H, br), 6.91-6.92 C3H, m) , 7.66 (2H, d, J =1.6 
Hz), 8. 22 (IE d, J = 5. 2 Hz). 
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16 6 

5- [2-737-4- ( 2 - -7 ij ;l) -5-HU3'»] - 1 -v'utf;]/- 1 , 
2 -5*fc Fn - 2 t!U yV > 



jKJti&M+ , 5 - [ 2 -- 757 --■ 4 - ( 2-7 U )V) - 5 - tf U 3 - 1 , 

2 - > ; t 1' n - 2 - H U ><7 > (100 mg, 0. 393 mmol) U r 7A (109 mg, 

0. 787 mmol) ^7^y--;i- (2 iL) tc«»£-fi\ 3^ft7'nh*^ (134 mg, 0,787 
mmol) £jnx.5 OtlCTl 7«HW«:#L.fc. M£r^&MU ->7f 

mmt* 2nvh¥7 7j-%M^-cmm-rzzt\zj;io mmfc&m m mg, 41*) 

'H NMR (400 MHz, DMS0-d e ) 5 ppm; 0.80 (3H, t, J = 7. 2 Hz), 1.67 (2H, tq, J 
= 7.2, 7. 2 Hz), 3.85 (2H, t, J = 7. 2 Hz), 6.37 (IE dd, .1 = 0.4, 9. 6 Hz) , 6.57 
(IE dd, J = 1.6, 3. 2 Hz), 6.68 (IE dd, J ~ 0, 8, 3, 2 Hz) , 6.79 (2H, br s) , 
7.22 (1H, dd, J - 2. 4, 9. 6 Hz) , 7.68 (IE dd, J - 0. 4, 2.4 Hz). 7.75 (IE dd, 
J = 0. 8, 1. 6 Hz), 8. 13 (1H, s). 
7 

5 [2-737-4- (2-7UJW -5-tTU3^XJW - 1 1, 

2-5/h H p — 2 - 1* U >V > 
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! H NMR (400 MHz, DMSO d 6 ) (5 ppm; 0,89 (3H, t, J = 7.2 Hz), 1.28 (2E to. J 
= 7. 2, 7. 2 Hz) , 1. 63 (2H, dt, J - 7. 2, 7. 2 Hz) , 3. 88 (2H, t, J = 7. 2 Hz) , 6. 37 
(IE d, J = 9. 2 Hz) , 6.57 UE dd, J = 1. 6, 3. 6 Hz) , 6.68 (IE d, J 3. 6 Hz) , 
6.79 (2E br s) , 7.22 (IE dd, J - 2.4, 9,2 Hz), 7.68 (IE d, J = 2. 4 Hz) , 
7.73 7.75 (IE m) , 8,13 (IE s) . 

mm e s 

5- [2-757-4- (2--7U;W -5-tf'J5^H -1- (2-7)V* 
□ ifJW -1, 2-^h Fn-2 tfU>V> 




'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.24 (2H. dt, J = 4.8, 26.0 Hz), 4,70 (2E 
dt, J = 4. 8, 47. 2 Hz), 6.42 (IE d, J = 9.2 Hz), 6.57 (IE dd, 1 = 1.6, 3.6 
Hz), 6.70 (IE dd, 1=0.8, 3. 6 Hz) , 6,81 (2H, br s) , 7. 27 (IE dd, J = 2. 8, 
9. 2 Hz), 7.68 (IE d, J = 2. 8 Hz) , 7. 74-7. 76 (IE m), 8.11 (IE s) , 

mmm e 9 

5 _ [2-75V-4- (2-7UJW) -5-HU5^.J:H -1- (8-fcFn 
-J ;V) - i . 2 — v t H p - 2 - fcf U yy > 
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'H MR (400 MHz, MeOH-d.,) 6 ppm; L 20-1. 31 (8H, m) , 1,3:7-1,45 (2H, m) , 
1.62-1.71 (2H, m), 3.42 (2H, t, J = 6.8 Hz), 3.92 (2H, t, J = 7.2 Hz), 6.42 
(1H, eld, J = 2.0, 3.6 Hz), 6.46 (111, d, J - 9. 2 Hz) , 6.75 (1H, d. J = 3. 6 Hz) , 
7.27 (1H, dd, J = 2. 4, 9.2 Hz), 7.46-7.48 (IE m) , 7.53 (111, d. J = 2. 4 Hz) , 
8.03 (1H, s). 

mmm i o 

-JsJJV 4- {5- [2-7S/-4- (2-7U;W -.2 
_^ v _ lt 2 p t Fa- 1 - H U > ? :? ^ / x- h 



X5 1 .;.t- 4-yp h £ JB Hffi^j 66fc mU<D^mx^)^ Lfc 

: H NMR (400 MHz, CDClj) 5 ppm; 2.12 (2H, tt, J = 7. 2, 7.2 Hz), 2.41 (2H. t, 
J - 7. 2 Hz) , 3. 67 (3H, s) , 4. 04 (2H t, J - 7. 2 Hz) , 5. 45 (2H, br s) , 6. 44 
(1H, dd, J = 1. 6, 3. 6 Hz) . 6. 60 (IE d, J = 9. 2 Hz) , 6. 71 (1H, d, J = 3. 6 Hz) , 
7.20 (1H, dd, J = 2. 8, 9.2 Hz), 7.24 (IE d, J - 2. 8 Hz) , 7.49 (111. dd, J = 
0, 8, 1. 6 Hz) , 8. 14 (1H, s) . 

mmm ? i 

5 [2-757-4- (2-7UJW - 5 - fcT U * i^KI -1 (2-7/nt: 
- JV) -1, 2-yhFD-2 V: U P J > 
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'H MB. (400 MHz, CDC I,) 5 ppm: 2, 49 (III, t, J = 2. 8 Hz), 4. 82 (2H, d, J = 2. 8 
Hz), 5.31 (2H, brs), 6.45 (IE dd, J = 1. 6, 3. 6 Hz) , 6.61 (1H, dd, J 0. 4, 
9. 2 Hz) , 6. 74 (1H, dd, J = 0. 8, 3. 6 Hz) , 7. 23 (1H, dd, J = 2. 4, 9. 2 Hz) , 7. 49 
(IE dd, J = 0.8, 1.6 Hz), 7.59 (ill dd, J = 0. 4, 2. 4 Hz) , 8,16 (IE s) . 

mm\i 2 

5- [2-757-4- (2-7UJW -5 tf U 5 ¥-M -l--fV»- 
1 . 2-^hFD-2-t''Jy ./ > 




'H MIR (400 MHz, CBC1 3 ) 5 ppm; 0,96 (6H, t, J = 7. 2 Hz) , 2.16-2.27 (1H, in), 
3.78 (2H, d. J = 7. 6 Hz), 5.26 (2H, br s) , 6.43 (IE dd, J = 16, 3. 6 Hz) , 
8. 61 (IE d, J - 9. 6 Hz), 6. 68 (IE dd. J = 0. 8, 3.6 Hz), 7. 14 (IE dd, J = 
0.4, 2, 4 Hz), 7.19 (1H, dd, J = 2. 4, 9. 6 Hz), 7.48 (IE dd, J = 0. 8, 1.6 Hz), 
8, 12 (IE s). 

mmm 7 3 

5 - [ 2-737 - 4- ( 2 7 U )V) - 5 If U 5 V~)V] - 1 - { 2 •••••• '/^ - 

)V) -1, 2-yh Hn-2-lfU5?y> 
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l ■■■■■■ :/n 2-tt>&m\ti» ^Jfcfifl 6 6 t mkoijj t fc D 
' : H NMR (400 MHz, DMS0-d 8 ) 5 ppm; 1.80 C3H, s] , 4.67 (2H, d, J = 2. 0 Hz) , 6.41 
(1H, d, J - 9. 2 Hz) , 6.56-6.59 (IH, m), 6.74 (IE d, J - 3. 2 Hz) , 6.80 (2ft 
br s), 7.26 (1ft rid, J = 2.0, 9.2 Hz), 7.72 (IE d, J - 2. 0 Hz), 7.74 (Hi 
br), 8. 13 (1H s). 

mnm 1 4 

5 - [ 2 7s;-4- (2-7 u ji) - 5 - tr u 5 >?r.;p] - 1 1 

2-yh Hn - 2-h° U 1>J > 




! H NMR (400 MHz, CDC1 3 ) 5 ppm; 5.14 (2ft br) , 5.18 (2-R s) , 6.39 (1H, dd, J 
= 1.6, 3.6 Hz), 6.64-6.68 (2H, id), 7.18-7.23 (2H, m) , 7. 27-7. 36 (5H, in), 7.41 
(lft dd, I = 0.8, 1. 6 Hz), 8. 07 (lft s): . 

5- [2 - T5/-4- (2-7'J ,H") - 5 -t?U 5 1 -f V ^ >^/l/ 

- 1 , 2 H □ - 2 - tr u -J J > 
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>H NMR (400 MHz, MeOH-d 4 ) 5 ppm; 0. 98 C6H, d, J - 6. 0 Hz) , 1. 60-1. 70 (3H. in) , 

4,05 (2ft t, J = 7. 2 Hz), 6.53 QH, dd, J = 1.6, 3.6 Hz), 6.57 UH, d, J = 

9.2 Hz), 6.86 (1H, dd, J = 0. 4, 3. 6 Hz), 7.38 (1H, dd, J = 2. 8, 9. 2 Hz) , 7.58 

(Hi dd, J = 0.4, 1, 6 Hz), 7. 65 (1H, d, J = 2. 8 Hz), 8. 1.4 (IE s). 
mifoM 7 6 

5- [2-7S/-4- (2-7UJW -1- (2 

- 1 , 2-yhHP-2-HU> ? /> 



H NMR (400 MHz. MeOH-d,,) a ppm; 0.91 (3ft d, J = 6. 8 Hz), 0.96 (3H, t, J = 
7.6 Hz), 1.17-1.28 (IE m), 1. 38-1. 50 (1H, m) , 1.93-2.04 (IE m), 3.79 (IE 
dd. J = 8. 4, 12. 8 Hs) , 3. 99 (IE dd, J = 6. 8, 12, 8 Hz), 6, 53 (IE dd, J = 1. 6, 
3. 8 Hz), 6.58 (1H, d, J = 9. 2 Hz) , 6.87 (1H, d, J ~ 3. 6 Hz) , 7. 39 (IE dd, 
J = 2. 4, 9, 2 Hz), 7.57 UH, br), 7.60 (IE d, .1 = 2. 4 Hz), 8.12 (IE s) . 

5 - [2-73;-4- (2-y u M - 5 tiMJ a *?=.M - i -*&^ji>- 1 , 

2 - 5*h F P- 2 - tf U PS > 
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'HNMR (400 MHz, CDCl g ) 5 ppm; 0.87 (3E t, J = 7. 2 Hz) , 1.18-1.42 (10H, m) , 

1.72 -1.81 (2H, m), 3.95 (2H, d, J = 7.6 Hz), 5.17 (2H, br s) , 6.43 (1H, dd, 

J - 1.6, 3. 6 Hz), 6.60 (1H, d, J = 10.4 Hz), 6.66 (1H, dd, J = 0. 8, 3. 6 Hz) , 
7.16-7.22 (211 in), 7. 48-7. 51 (1H, m), 8.13 (IE s) . 

mmm? s 

2- {5 - [2 -757-4- ( 2 - 77 U )V) - 5 - fc! U S 5?— iV] - 2 -^V 
- 1 , 2 - ^ t F n - l - 1! U > ? n;H x^yj ~ F 




<H NMR (400 MHz, CDC1 3 ) 6 ppm; 2. 99 (2H, t, J = 6. 0 Hz) , 4. 20 (2H, t, J = 8. 0 
Hz), 5.18 (2H, br s) , 6.45 (IE dd, J = 1,6, 3.6 Hz), 6.62 (IE d, J = 9. 6 

Hz), 6,78 (IE d, J = 3. 6 Hz) , 7,22 7,33 (2H, n), 7. 48-7. 51 (IE in), 8.16 (IE 

s). 

mmm7 9 

5- [2-7"5/-4- {2-y\))V} -S-tfUa^— M -1- (3 ------ 77 ;M" 

n t7d fcfJl/) - l , 2 - -J fcHD-2- t° <j v 7 > 
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F 



'H MR (400 MHz, CDG1 S ) 5 ppra; 2.21 (2H, dtt, J = 6. 0, 6.8, 27.2 Hz), 4.12 
(2E t, J = 6. 8 Hz), 4 51 (2H, dt, J = 6. 0, 46.8 Hz), 5.42 (2H, br s), 6.46 
(IE dd, J - 1.6, 3.6 Hz). 6. 60 (1H, dd, J - 0.8, 9.2 Hz), 6.75 (1H, d, J - 
3. 6 Hz), 7.20-7.26 (2 It m) , 7.48-7.52 (IE m). 8.11 (IE s) . 

mmn s o 

5- [2-T^y-4- (2-:/gjk) -s-eua^jw - 1 - ( 2 - 1 h n 
^yi?;w - 1, 2-s?ti«n-2-fc:y >v> 



MS ^ (ESI) 299 (MH + ) . 
«M8 1 

5- [2—7 £ ./ - 4 - (2-7UJW -5-tfU5 5*=iJH -1- (3-kFn 
•irv^a tf;v) - 1 , 2 — >?h Hp — 2 — tf U vV > 




OH 
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"OH 



! H NMR (400 MHz, MeOH-dJ 6 ppm; 1.98 (211, dt, J = 6. 4 6. 4 Hz) , 3.60 (2H, 
t, J = 6. 4 Hz) , 4.14 (2H. t, J =6-4 Hz) , 6.54 (1H, dd, J = 2, 0, 3. 6 Hz) , 0.58 
(1H, d, J - 9. 2 Hz), 6. 89 (IE d, J = 3. 6 Hz), 7. 39 (111 dd, J = 2.4, 9- 2 Hz), 
7.58-7.60 (1H, id). 7.66 (1H, d, J = 2.4 Hz), 8.15 (1H, s) . 

mtm s 2 

5_ [2 (2-7'JJW -5-HiJ5yZ)H -1- (2-^b^r 

zsXFJV) -1, 2-yt FD-2-t°U->V> 



'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.30 (3H, s) , 3. 70 (2H, t, J = 4. 8 Hz) , 4.16 
(2ft t, J = 4. 8 Hz), 5.23 (2H, br s) , 6,40-6.46 (IE m). 6.60 (111, d, J = 9. 2 
Hz), 6.65 (1H, d, J = 3. 2 Hz) , 7.20 (IE dd, J = 2.4, 9.2 Hz). 7.31 (IE d. 
J = 1, 6 Hz), 7. 50 (IE br), 8. 14 (1H, s) . 

mmm s 3 

5 _ [2-75^-4- (2-71) J!/) - 5 - E U 5 P^M - 1 - [ 2 C 1 H 
- i -ePU )V) x •?-;!/] - i , 2 - >- t F n ----- 2 - if U >V> 
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■H NMR (400 MHz, CDClj) 5 ppin; 4.21-4.26 (2H, m), 4.28-4.33 (2H, id), 5.12 (2H, 
br s), 6.12 (211, dd, J - 2. 0, 2.0 Hz), 6.37 (Hi d, J = 2. 4 Hz) , 6.43 (IH, 
cid, J = 1. 6, 3. 6 Hz) , 6. 52 (2H, dd, J ■= 2. 0, 2. 0 Hz) , 6. 57 (1H, d, J = 9. 6 
Hz), 6. 66 OH, dd, J = 0.8, 3. 6 Hz) , 7.15 (IH, dd, J = 2. 4, 9. 6 Hz) , 7.47 (IE, 
dd, J = 0. 8, 1. 6 Hz), 7. 84 (IH, s) . 

mmm s 4 

2- {5- [2-75 J -4- <2-7U;V) -5-fU5y^JH -.2-:**V 
-1, T-khTSP 




' : H NMR (400 MHz, BMS0-d g ) 6 ppm; 4.52 (2H, s) , 6.38 (IH, d, J = 9. 2 Hz) , 6,56 

(IH, dd, J - 1.6, 3.6 Hz), 6.73 (III d, J = 3. 6 Hz) , 6.80 (211, br s) , 7.19 

(IH, br s), 7.24 (IH, dd, J = 2.4, 9.2 Hz), 7.62 (IH, br s) , 7.63 (IH, d, J 
= 2.4 Hz), 7. 77 (IH, br) , 8. 10 (IE s) - 
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t?;W/^;W - 1 , 2-^tFn-2-t:U^y> 

... X3 

' s 

'H MR. (400 MHz, CDC1 S ) 5 ppm; 0.38-0.41 (2H, m) , 0. 58-0. 65 (2E id), i. 22-1. 33 

(IE m), 3.84 (2E d, J = 7.2 Hz), 5. 16 C2H, br s) , 6,44 (IE del J - 1.6, 
3. 6 Ha), 6.62 (1H, d, J = 9- 2 Hz) , 6.68 (IE d, I = 3, 6 Hz), 7.21 (IE dd, 

J = 2. 4, 9.2 Hz), 7.32 (IE d, J - 2. 4 Hz) , 7.48-7.52 (IE i) , 8. 15 (IE s). 




5- [2-75 7-4- (2-7'JJW - 5 - \± D 5 ~1~ [2- (2- 

7 h^ih^v') x^;H -l, 2-^tHD-2-t"UvV> 



H 2 N^N 
N. 



o 



s 



I 

l-7n-I-2 (2-* h-¥->X h * >') X^>£.mt^ '^IfH 66t fnlttcDTj 

'H MR (400 MHz, CDC1 3 ) 5 ppm; 3.27 (3H, s) , 3.39-3.4.6 (2E a), 3.53-3.61 (211 
m), 3.81 (2H, t, J =48 Hz), 4.19 (2H, t, J = 4. 8 Hz) , 5,50 (2E brs), 6. 43 
(IE dd, J = 1. 6, 3. 2 Hz), 6. 59 (1H, d, I = 9. 2 Hz), 6. 66 (IE d, J - 3. 2 Hz), 
7.19 (1H, dd, J = 2.4, 9,2 Hz), 7.41 (1H, d, J = 2.4 Hz), 7.50 (1H, d, J = 
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I. 6 Hz), 8. 15 (IE s). 

5 ^ (2 4, 6-5? (2-7UJ1/) - 1 -X^PJV 

- l , 2 - i? t H n - 2 - tf U ^ / > 



5- [2-75;-4, (2-7U^) -5-e»j^x;U] - 1, 2-v 5 

ti^P ! I ') ' ' J"lM |»|6 6tl^iO^T^b 

! H NMR (400 MHz, DMSO-d fi ) 5 ppm; 1. 15 [SB. t, J = 7. 2 Hz), 3. 89 (2H, q, J = 
7.2 Hz), e, 37 (2H, dd, J = 0. 8, 3, 6 Hz) , 6.48 (IE dd, J = 0. 4, 9.2 Hz) , 6.53 
(2H, dd, J = 1.6, 3.6 Hz), 0.87 (211, br s) , 7.27 (1H, dd, J - 2,4, 9.2 Hz), 
7.61 (IE d, J - 2. 4 Hz), 7.75 (211 dd, J =0.8, 1. 6 Hz) . 

mmm s s 

5- [2-75Z-4, 6 (2-7UiW -5-HU5^/H -1-7UJV 

l , 2 - 1 H n - 2 - tf g -j j > 



5- [2-75 7-4, (2-7'J JP) — 5 — tf >J 3. v^;id -1, 2 -->' 

>H KMR (400 fflz, DMS0-d„) 5 ppm; 4 50 (2H, d, J = 5. 2 Hz), 4.95 (IE dd, J 
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- 1. 2, 17. 2- Hz) , 5. 08 (1H, dd. J = 1, 2, 10, 0 Hz), 5, 88 (IH, ddt, J = 5. 2, 10. 0, 
17.2 Hz), 6.43 (2H, dd, 1 = 0.8, 3.6 Hz), 6.52 (IH, dd, J = 0. 8, 9.2 Hz), 6.58 
(2H, dd, J = 1.6, 3. 6 Hz), 6.86 (2H, br s) , 7.32 (IH, dd, J = 2.4, 9. 2 Hz) , 
7.50 (IH, dd, J = 0.8, 2.4 Hz), 7.74 (2H, dd, J = 0.8, 1.6 Hz), 
«#!)8 9 

5- [2-75Z-4, 6-5> (2-7'JJW -5-HU5 -1-^Dt! 
2-yhFn-2-HU^;> 



5- [2-75Z-4, 6-5^ (2-7UJW ;U] -1, 2 - S> 

t HD-2- t? U 5>V >, 39I^D tfjl^ffl Vi, H»J 6 6 t)M 0*1^1^ 

'H NMR (400 MHz, CDC1 3 ) d ppm; 0.90 (3H, t, J = 7. 2 Hz), 1.76 (2H, ta, J = 
7.2, 7.2 Hz), 3.93 (211, t, J = 7.2 Hz) , 6.12 (2E br s) , 6.44 (2H, dd, J = 
1.6, 3.6 Hz), 6.57 (2H, d, J = 3. 6 Hz), 6. 78 (IE d, J = 9. 2 Hz), 7. 11 (lft 
d, J = 2.4 Hz), 7.24 (IH, dd, J = 2.4, 9.2 Hz), 7.53 (2H, dd, I = 0. 8, 1.6 
Hz). 

mmm 9 0 

5- [2-737-4, 6 -V {2-79M -5-IiU5 i?~)UJ - 1 --7*J-)V 
1, 2 ybFn 2 k:USV> 
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5- 12-ys.s- 4, 6-v (2-7'j;W - 5 -tfU 5^n;W -l, 2-5? 
&. 

'H NMR (400 MHz, CDC1 3 > d ppm; 0,90 (3H, t, 1 = 7. 2 Hz), 1,23-1.34 (2H, m), 
1. 65-1. 74 (2H. m) , 3. 98 (2H, t, J = 7, 2 Hz) , 6. 50 (211 dd, J = 1. 6, 3. 6 Hz) , 
6.75 (2H, d, J = 3. 6 Hz), 6. 81 QH, d. J = 9. 2 Hz), 7. 04 (2H, br s) , 7. 1.4 (IE 
d, J - 2. 4 Hz), 7.22-7.30 (IE m), 7. B6 (2H, d, J = 1. .6 Hz). 

mmm 9 1 

5 [2-757-4, 6 -i? (2-7UJW - 5-KU5^W -1- (2 




5- [2 75Z-4, 6-5? (2-7U;W - 5 - E 'J 5 5?-JW -1, 2-5? 

1 ™ 7 a Dt- 2 ^^>M »M 6 6 

•H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 1. 74 (3H, t, J = 2, 4 Hz) , 4. 65 (2H, q, J = 
2. 4 Hz), 6.41 (2E dd, J = 0. 8, 3.6 Hz), 6.52 (IE dd, .1 = 0.4, 9. 2 Hz), 6.54 
(2E dd, J = 2.0, 3. 6 Hz), 6.88 (211, br s) , 7.30 (IE dd, J =2.4, 9. 2 Hz) , 
7.62 (1H, dd, J = 0.4, 2.4 Hz), 7,75 (2H, dd, .1=0.8, 2.0 Hz). 

mm 9 2 

5- [2-757-4, 6-> ; (2-7U;V) -6-HU^^3 -1- (2- 
yil-tax^m -1, 2-ytFn 2 fc°U5V> 
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.N. 




L P 



S 

F 



h HD - 2-tTU vV >> 1 - 3'— F 2 -7M'nx^ >M ^JI#!j 66t 

'H NHR (400 MHz, DMSO-d,) 5 ppm; 4. 22 (2ft dt, J = 4. 8, 26, 0 Hz), 4, 64 (2H, 
di, J = 4. 8, 47. 6 Hz), 6. 38 (2ft dd. J = 0. 8, 3. 6 Hz), 6. 52 (2H, dd, J = 1. 6, 
3.6 Hz). 6. 52 UH, d, J = 9.2 Hz), 6.87 {2H, br s), 7.30 (lft dd, J = 2. 8, 
9,2 Hz), 7.59 (lft d, J-2.fi Hz), 7.74 (2H, dd, J = 0. 8, 1.6 Hz). 
mtMM 9 3 

s- [2-rsy • 4 (2-7U )V) -o-tfusv-;W l- (3-g*-x^ 

)V) 1 , - 2<-tfU$V> 

fS 



BtJ&mm^ . 5 -- C 2 - T 5 J - 4 - ( 2 - 7 U - 5-lfU 3. - 1 , 

2-^hFn-2-t"U^7> (50- mg, 0, 197 mmol) > ^yai>-3 #n:z«/ 

VT-yy F (50 mg, 0, 393 mmol) (4 Dig, 0, 0197 mmol) fN, N-y^ 

fMM75 H- (3ml) IClSiS}£'£\ ^^HU^> (31 mg, 0. 393 mmol) £J0 

■ 1 . it : : ■ ■ ~&M ^TiIT§ ZUz£ U #-IC<b^#J (34mg. 51%) 
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l H NMR (400 MHz, DMS0-d r> ) 5 ppm; 6.47 (1H, dd, J = 0. 8, 9.8 Hz), 8.59 (IE 
dd, J = 1.6, 3.2 Hz), 6.78 <2H, br s), 6.82 (III dd ( J = 0.8, 3. 2 Hz) , 7.28 
(IE dd, J 2. 4, 9. 8 Hz), 7.35 (1H, dd, J = 1.6, 5,2 Hz), 7,81 (1H, dd, J 
-3,2, 5. 2 Hz), 7,71 (1H, dd, 1 = 0.8, 2. 4 Hz) , 7,78-7.81 C2H, m), 8.23 (1H, 
s). 

mmm 9 4 

5- [2-T5;-4- (2-7UjW -5-eU5y^H -l~7i^-l, 
2-yt.Fo-2-t°'J >V > 



>H NMR (400 Hz, DMSO-d 6 ) a ppm; 8.47 (IE dd, J = 0, 8, 9.2 Hz), 6.60 (1H, 

dd, J = 1. 6, 3. 6 Hz) , 8. 77 (2H. br s) , 6. 82 (1H, dd, J = 0. 8, 3, 6 Hz) , 7. 32 

(1H, dd, J = 2. 4, 9. 2 Hz), 7.40-7.52 (5H, m), 7.62 (Hi d, J = 2.4 Hz), 7.81 
(1H, dd, J = 0. 8, 1. 6 Hz) , 8. 21 (Hi s) , 

mmm 9 a 

5 :._ [2-T5V-4- (2-7 U /W - 5 - t£ U 5 &~)V\ - 1 - [(E) - 2 
-7x^;V- 1 -Xfii!/] -1, 2~ytFn-2-t 0 Uy;> 




132 



WO 03/035639 



PCS; V.J P02/1 0952 




N O 




•H KMR (400 MHz, ])MS0-d 8 ) ' <5 ppm; 6,48 (IE d, J - 9. 2 Hz) , 6.59 (IE dd, J 
= 1.6, 3. 2 Hz), 6.79-6.84 (3H, in), 7.15 (111 d, J = 15. 2 Hz), 7.27 (IE dd, 
J = 2. 4, 9. 6 Hz), 7. 29 (IE d. J = 7. 6 Hz), 7. 37 (2H, t, J = 7. 6 Hz) , 7. 51 
(2H, d, J - 7. 6 Hz), 7.78 (IE dd, J = 0. 8, 1.6 Hz), 7.93 (IE d, J = 15. 2 
Hz), 8. 06 (IE d, J - 2. 4 Hz), 8.25 (IE s). 

mmm q 6 

1- {4- [2-757-4, 6-5? (2-7UJV) - 5-t"U5y^H -2- 
H U i?)V) - 4 - fc^ U i?>%JU&* v 0 y # 7 5> y H 



JxJ&^g^ X^iV 1 - {4 [2-737-4, 6-5? (2-7'JiW -5- 

bf U 5 5?~;V] - 2 - tf U 5?;W 4 hi'-s U z?>%)\,7$*r^U~ b (59 ig, 0. 128 

mmol) J--)V (0.8 ml) \mm 2 -£* £ ^ 5 N?KHft ^ h U *7 2^j«t (0. 2 

mi) ^mfLxmuizxi Bmmmwvrc, K^mrm., Km&mm^ ;vT?wm, 




o' 



'OH 



133 



WO 03/035639 



PCS; V.J P02/1 0952 



iz^iommitm^ (20 mg, u%) sewttiffe, 

! H NMR (400 MHz, MeOH-d 4 ) <5 dpi; 1.80-1.73 (2H. i) , 1.88-1.96 (211, ml, 

2. 50-2. 60 (Hi m), 2.96 3,05 (211 m) , 4 17-4.25 (2H, m), 6. 25 C2H, dd, J = 

0. 8, 3. 6 Hz) , 6. 40 (2H, dd, J = 2. 0, 3. 6 Hz) , 6. 58 [1H, dd, J - 1. 2, 5. 2 Hz) . 
6.78 (1H, br), 7.55 (2H, dd, J = 0. 8, 2, 0 Hs) , 8.20 (IE dd, J = 0. 8, 5. 2 Hz) . 

mmm 9 7 

4- {5 - [2-737-4- (2-7'JJW - 5 - V. U 5 -2-pMtV 

-i, 2-i?tl*n-i-fiJ^H M 




4- (5- [2-757-4- (2-7'JJW -S-t'US^-JW -2 

_ ^ y - 1 , 2 - v t h d - i - tf u /w y^yi- h &m ^ swy 9 e 

'H NMR (400 MHz, DMSO-d B ) <? ppm; 1.89 (:2E tt, J = 7. 2, 7. 2 Hz), 2.21 (2H, 

t, J = 7. 2 Hz) , 3. 91 (2H, t, J = 7. 2 Hz) , 6. 37 (1H, d, J = 9. 2 Hz) , 6. 58 (IE 

dd, J - 1.6, 3.6 Hz), 8.70 (1H, d, J = 3. 6' Hz), 6.79 (2H, br s) , 7.22 (1H, 

dd, J = 2. 4, 9.2 Hz), 7.65 (1H, d, J = 2. 4 Hz) , 7.74-7.76 (IE m) , 8.15 (IE 
s). 

mmm b s 

5- (2-7MU- 4 ----- tfU^iV) -4- (2-7U;W 2 t'US^K/ 
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.N 



2 - (2-7 )vx p - 4 - tf u v 5 ;^ - i c 2 - 7 u ;v) -i-x.&;>%m^. 

##M 6 43J:^Mfi! l 4 tlffJiicD^&^j&bfc. 

: H NMR (400 Hz, DMS0-d c ) a ppm; 6.59 (1H, dd, J = 1. 8, 3.6 Hz), 6,31 (1H, 
dd, J = 0. 8, 3. 6 Hz) , 7. 06 C2H, br s, 2H) , 7.13 (IB, s) , 7. 18-7. 22 (IE m) , 
7.70 (IE dd, J = 0.8, 1.8 Hz), 8. 21 (IE d, J = 5. 2 Hz), 8.27 [IE s) . 

mm 9 9 

4- [2-757- 4- (2 yVM - 5 - tf U 5 -1. 2-y tFa 

- 2 - tf u >v > 



5 _ (.2-y;V^n-4-t!U^;V) -4- (2-7UJV) -2-tfU3^x;i/T 
5> (3.00 g, 11.70 mmol) ©iiM (15 mL) - zk (15 nil) 1«1 0 O c C\ZX 

cftmmm^mm, mzxm^> 6otct2 2mmmmv, mmit^m a 19 g, 

70S) ^^li^[il#tbT#fc 0 

T H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 5.93 (IE dd, J = 1.8, 6.8 Hz), 6,26 (IE 
d, 1-1.8 Hz), 6.59 (1H, dd, J = 1.8, 3.4 Hz), 6.82 (1H, dd, J - 0, 8, 3.4 
Hz), 6.96 (2H, br s), 7.31 (1H, d, J = 6. 8 Hz) , 7.78 (1H, dd, j = 0,8, 1.8 
Hz), 8. 19 (IE s). 

skTvmnm 100-142 iztm^it-trnt, 4- [2-727 - 4 - (2-7 

Ujj/) ^B-tflJ5.»] - 1, 2->?t Hn-2-tfU vV >SfflV^ 3H»U 




■ NH 
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mmm 1 o o 

4- [2-757 4- (2-y\) )V) -S-HUS^^H - 1 -^>5>;V- 1 , 
2-ybFD - 2 - fcf 'Jy/> 

H 2 N N J! / 




MS i/e (ESI) 345 (MH~) . 
H-MM 1 0 1 

4- 12-75. / - 4- (2-7V)l) 
1 , 2 — V s fc: K O — 2 — tf U 5? J y 



-5- tUS^JH -l-7x^- 




MS i/e (ESI) 359 (MH~) . 
§Wtf 10 2 

4- [2-757-4- (2-^iJ/l/) -5-K.U5^W -1- 
}V7u¥)\s) -1, 2 -vhl«n- 2 t:U >V > 



(3 -7i- 




MS- n/e (ESI) 373 (MKR , 
MMi 1 0 8 

4- [2-757-4- (2-7U;V) -5-t°U5^;W 
D'OiW -1, 2 -vtiHP- 2 -If U^7> 



(2 -:7Jk^ 
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It 



O F 
MS m/e (ESI) 363 (MH + ) . 

mmm 1 o 4 

4- [2-737-4- ( 2 - V U -5-t°U3y^] 
n^>^;H - 1 , 2-^hFD-2-H U v / >' 




MS m/e (ESI) 363 (MIi + ) . 
3H«il 1 0 5 

4- [2-73y-4- (2-7'JJW 6 lfU5v~;H 
n^>^;V) -1, 2-yk [*P-2-lfU>V> 




MS i/e (ESI) 363 « . 
#I»J 1 0 6 

4 [2-757-4- (2-7'J )V) -5-HU3^W 
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MS m/e (ESI) 381 M. 
^IBM! 10 7 

4 - l9.-T2.y-4- (2-7'JJW -5-tf U^^r-JH -1- (2, 5-5? 
:7;v^-d^x>>?;v) - i , 2-yt Fo-2 tf U zS/> 




MS m/e (ESI) 381 (Mff ) . 
»f H 10 8 

4- [2-757-4- (2-7'JJV) -5 ^J5i?-JV] -1- (3-hU7 

;v^-np<^;^>>?;v) - i , 2 - ^ t F n - 2 - tf u V s 7 > 




MS m/e (ESI) 413 (tff) . 

mmm 1 o 9 

4 ••- [2-/5 7-4- (2-70 5 t!'J5^:=-Jkl -1- (4-b'j7 

;Fsf n 7 5^;^ >P)V> - i , 2 - t F n 2 - e u 7 > 




o 



MS m/e (ESI) 413 (MH + ) . 
»M 1 1 0 

4 - [2-757-4- ( 2 - 7 U - 5 - 1° U 5 ^izjV] - 1 - 7 ^il— 1 , 
2 - S> fc P o - 2 - t! i j vV > 
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o 



MS m/e (ESI) 269 (MID . 
HWJ 1 1 1 

4- [2-75/ -4- (2-7UJW -5-lfU3OTH l-X^-l, 
2 t Fn-2-L'U -J J > 




MS i/e (ESI) 283 (MH + ) . 
^fffifMl 1 2 

4- [2-75 7-4- (2-7U )V) -5-h°U5l^-)W - 1 - ^DHiH 1 , 
2 -->*t Kn - 2 - tf U SV > 




( 2 - v u ;W - 5-t'Us - i , 



MS ra/e (ESI) 297 (MH1. 
^jffifij l i 3 

i -ru;v-4- [2-75/ 4- 
2 - yt h* n- 2 - tf U v 5 / > 
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MS m/e (ESI) 295 (MID . 
«M 1 1 4 

4- [2-75;-4- (2-7'JJW - 5-t:US^j - 1 - (3-^~ 




MS m/e (ESI) 309 (MIT). 
lUli^l 1 l 5 
7- (4- [2-757- 
-1, 2 - P h H D - 1 - 




MS m/e (ESI) 364 (MH + ) . 
HMW 1 1 6 

4- [2-75;-4- (2-yVM -5-HU^>>-;Vi -l-v^P^iV 
p< 1 , 2 ~-- > ? t: Fn •••••• 2 ••••• F U >- : ./ > 




MS n/e (ESI) 323 (MH + ) . 
^SfEflJ 1 1 7 

4- [2-757-4- (2-:?U» - 5 - h! U 5 ;Kj 1- (3-7;l/* 
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MS m/e (ESI) 315 «. 
«M 1 1 8 

4- {4- [2-7S;-4- (2 - 5- t°U5y^H - 2 -~^~1rV 

- 1 , 2 -yk Fn-l-t'U 5? - M n~bV)l« 




MS m/e (ESI) 322 (MIf ) . 
|S«M 1 1 9 

4- [2-75Z-4- (2-7UJW -5-HU5^] -1- (6-#OP 

-3 -tfu v;v^t^;p) -l, 2 Hn- 2 ;-t;y >?/ > 




MS m/e (ESI) 380 (MH + ) . 

mm\ 1 2 0 

4- [2-757-4- (2-7 U ;W — 5 - t! U 5 JV] - 1 ' 
)V*^)V) -1, 2->?b HD-2-tf U >7> 

1 > 



C 2 - tf U >' 
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MS m/e (ESI) 348 (MH + ) . 
1 2 1 

4- [2-7-57-4- (2-7UiV) -5-tfU5^~;H -1- ( 3 - tf U i * 



MS m/e (ESI) 346 (MID . 

mmm 1 2 2 

4- [B-73/-4- (2-7UJV) -5-k'U5yzjH -1- (4-tfUi'' 
)V**)V) - l, 2 -^h Fn-2-t?y >V> 



MS m/e (ESI) 346 Cfffi" 1 ') . 
*ifiW 1 2 3 

4 - [2-75 / - 4 - (2-7U ;],) - 5 - t° U 5 >'lz;H - 1 - ( 2 - ~ 
)V) -1, 2-vhFn-2~t c Uy/> 

H 2 N N X Q > 



MS m/e (ESI) 307 (iff), 

mm 124 

4- [2-T5/-4-- (2-7U )V) -5-eU3^W -1 (4, 4, 4 

- h u y ju# n :/5"-;i/) - i .. 2 - s? t K □ - 2 - tf u 5* y > 



- i, 2 — s?b Kn— 2 - b° u ;/./ > 




o 
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ST 



MS m/e (BSD 365 (Mil*) . 
Itflff 1 2 5 

4- [2-757-4- (2-7'JJV) -5-l:'J5»] -1- 
v'X?-JV) - 1 , 2-yk Fa - 2 — H U S J J >* 




MS m/e (ESI) 313 Offi f ). 
1 2 6 

4- [2-757-4- (2-7UiW -5-HU5v^Kl -1™ (2- 
-;]/) - 1 , 2 -i^fc HP - 2-tfU> ? / > 




MS m/e (ESI) 321 (MH + ) . 
HlMJ 12 7 

4- [2-757 4- (2-7UJW -5-K'J5y^W -1- 
7UJV) -1, 2-^tHD-2-e'J^> 
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MS m/e (ESI) 309 (Mlf) . 
1 2 8 

4 - [ 2 - T 5 / - 4 - (2-7U ;W 5-tU3 - 1 - 4 V ttfr ~ 

1, 2-^fcFn-2-t:UiV> 




MS m/e (ESI) 311 CMH + ) - 

mmm 129 

4 - [2-75; - 4 - (2-7U ;W - 5 - tf U 5 P~)V1 - 1 - (2-^.>r^ 
-1, 2-ytFn-2-t c Uy;> 




MS ffl/e (ESI) 323 (MH + ) . 

mmm 1 3 0 

4 _ [ 2 75; 4 (2-7u;w - 5 - tf u a -1- cs-^^jv 

-2-^-;W -1, 2 ~7hFD-2-b"U^/> 




MS m/e (ESI) 323 (MH + ) . 
s»M 1 3 1 

4 _ [2-7 5 y-.4- (2-7U^) -5 -fcTU 5 3*— ;H - 1 ~ (3-*^ 

^;v> - l, 2 e u > 5 j > 
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MS m/e (ESI) 325 (MIf ) . 
|il2S#il 1 3 2 

4- [2-75; 4- ( 2 - ? u ;w -S-fcTUSS^W -1- (4-^-7-;V 

- 3 --'0':r-~Jl<) -1, 2 -yt Hn- 2 — tTU > 




MS m/e (ESI) 337 (MIf > . 
1 3 3 

4- [2-75y-4- (2-7U;W -5-HU5^jH -1- 
- 1 , 2-> ? tFn-2-h" l Jy / > 




MS i/e (ESI) 293 «. ' 
St-fiM 1 3 4 

4- [2 ~75 7-4- (2-yVM - 5 - 1° U 5 -1- (2-i>X^ 

;WT 3. J - 1 , 2-ytFD - 2 - fcf U 5? / > 
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MS m/e (ESI) 354 (MH + ) . 
13 5 

4- [2 -75 7-4- (2-y'JJP) -5-e'J5 ~7n;H -1- (2, 2, 2 
h U 7Mnx«) - 1 2 - t P P - 2 - K U V s y y 




o 



MS m/e (ESI) 337 (MH + ) . 
SUMM 13 6 

4- [2 757-4- (2-71) JV) - 5 - U 5 -1- (2-7Jl^ 

DlfJW - 1 , 2-vtFn-2-t£USV> 




MS m/e (ESI) 301 (MH' f ) . 
H»M 1 3 7 

4- [2-7.57-4- ( 2 - 7 U )V) - 5 - b ? U ^ P-)V] -1- Cl, 2, 2, 
2-rh77Mnx9 1 JW -1, 2->'t Fn-2-b:U^y > 
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H 2 N N V A. Q / 
I 



O F 

MS m/e (ESI) 355 (MII + ) . 
13 8 

4- [2-75 7-4- (2-:7'j;i/) -5-tfU=^-;H -1- (2, 2-v 5 
7Mnif;W -l, 2-ytHn-2-HUi>/> 




MS m/e (ESI) 319 (MH + ) . 
MM 1 3 9 

4 _ [2-73 7-4- (2-7U;W -5-HU3^H -1- 




MS m/e (ESI) 327 (MH' L ) . 
HSM 1 4 0 

{4- [2-T5/-4- (2 7'J,)W - 5-t"U 3>?-JH -2-^rV-l, 

2- i^h Hn-i -tf>J^x;W Itgft* ?"~4/ 
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MS i/e (ESI) 327 IMH'} . 
mm x 4 1 

{4- [2-757-4- (2-y\))[>) - S - 1 U 5 ^JV] -2-**V-l, 
2-ytFD-i-h'Uyr.JP} « 




o 



MS m/e (ESI) 313 !MH + ) . 
14 2 

4- {4- [2-757-4- - 5 - tf U £ -2-=t*V 

-i, hp- i mm 




o 



MS m/e (ESI) 341 (MH + ) . 

mnm 1 4 3 

N 1 , K 1 — ~?3L^)V- 2 - { 4 - [2-737-4- (2-7'JiW - 5 - tf U 
5 - 2 - V - 1 , 2 - >? t F P — 1 — tf U S?-;H 7th75 F 




{4- [2-757-4- ( 2 - y U JP) - 5-HUS7-JH ■ 
2 - & h F n - 1 - tf U S^rJH Wm (10 mg, 32 umol) , 1 - t. F Q 4-5-^ > 
7f'J77-^ (15 mg, 98 Aimol) . 3- ( 3 *-i?^)VT 5 7 :/D t?;W -1 
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■--Xfr;V*Jk#S?-f 5 F (15 mg, 96 /iniol) , > 0.8 mg, 164 /i 

mol ) & «fc I* h U X-^-Jl/T > (2 2 M L, 180 m mo i ) © N , N - ^ zf- )l^)ll\~f 5 
F (1.0 inL) I»SIICT17BIFp1I#L^ )£j£ifc£*fcT#*<bfc^ ft 
ItX^JkfcTttm bfc= tiiSii^HPL C l^Tttlb, flni]fbf?% (0.73 
mg, 6%) 

MS m/e (ESI) 368 . 
^Gffifinj 1 4 4 

Nl-7xHJK2- {4- [2-75.Z-4- (2-7U;W -5-tfU5vX 
2 --^V- 1 > 2 - P h F D - i - t° U 5>-JV } r-fe F 7 S F 



o H 

MS n/e (ESI) 388 (MH f ) . 
MM 1 4 5 

4 _ [2-757-4, 6-^ - 5 - trl U 5 5>x;Ki -1, 2-5? 



! H NMR (400 MHz, DMSG-d G ) 5 ppm; 6.13 (1H, dd, J = L 6, 6. 8 Hz), 6.19 (IE 
d, J = 1.6 Hz) , 6,51-6.56 (4H, m), 6.91 (2E brs), 7.48 (IE d, J = 6. 8 Hz), 
7. 74-7, 78 (2H, m) . 

uTvmmm 1 4 e - 1 4 a 4- [2-7=^-4. 6-^(2 





o 
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-yV)V) - 5 - 1: U s i? ~>V1 -1, 2 -i?t Fn- 2 - try e?7 H 

i effete 6 e kLftmwx&fc&vT&mutt. 

mmm 1 4 e 

4^ [2-757-4, 6-^ (2-7'J/V) - 5 - tf U 5 - 1 ••••• 7 ~J-.'l 

- i, 2-yt |>n-2-lf'J^;> 



MS m/e (ESI) 335 (MH 1 ) , 

mmm 147 

4- [2-75;-4, 6-S> (2-7'JJW -5-tfU5^-;W -1 -X^L- 
- 1, 2 -^t F'n- 2 -h!U v7> 



MS m/e (ESI) 349 (MH + ) . 

mmm 1 4 s 

4- [2-757-4, 6-v ( 2 - 7 U )V) -5 t°U5»] -1 

;i/ - 1 , 2-yfcHn - 2 - tf U -J 7 > 



MS i/e (ESI) 363 (MH + ) . 
HJg^j 1 4 9 

5- [2-757-4, 6-i> (2-7'JjW -5-Hl)3yrjW -1- (3- 
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t Ku4-> :/n tfjl/) - l , 2 >- b H d - 2 - h° U >V > 




5- [ 2 - 7S/-4, 6-5? (2-7'JJW • 5- t^JSv^H -1, 2-v 
b FD- 2 -bU >, 3 -a~F:/n/t/-JVMV\ IIMFil 6 6 £iwji£©:& 

MS (ESI) 379 (MJ« . 
HlffiM 15 0 

4- [2-rs;-4- (2-7U;w - s-bU5^-;v] - 2 -bu> ? >*;i/ 




5 ^ (2-7Mn-4-HU^» 4- (2-7UJW -2-HUS^;V7 
5 > (300 mg, 1.17 mmol) m$*/7 >Qtfr h U 7A0y/f-JWmy F (3 ml) 

^ j -;v= i o:l) fcftb&ffc, 5?X^JWX-^;W~T»b, fMB4b#tt (10 
rag. 3%) §ifii#tbt#& 0 

1 H NMR (400 MHz, DMS0-d c ) 6 ppm; 8.40 (1H, dd, J = L 2, 5.2 Hz), 6.5! (Hi 
d. J = L 2 Hz) , 6. 54 (IE dd, J - L 8, 3, 4 Hz) , 6. 60 (1H, dd, J = 0. 8, 3. 4 
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Ha), 6.89 (2H, br s), 7.72 (III, dd, J = 0.8, 1,6 Hz), 8.04 (lft d, J = 5, 2 
Ha), 8. 18 (IE s). 

mmm i 5 1 

5- (2-^h^V-4-fcfU -4, Q-P (2-7UJV) 

^3 > 



'OMR (400 MHz, DMS0-d c ) 6 ppm; 3/88 (3H, s) , 6.08 (2E d, J = 3. 6 Hz) , 6.44 
(2E dd, J - 1.6, 3. 6 Hz) , 6. 73 (1H, br), 6,87-6.94 (3H, m) , 7.65 (2H, d, J 
= 1.6 Hz), 8.23 (1H, d, J = 5. 2 Hz). 

mmm 1 s 2 

5- (2-Ih^>-4-t:'JyJW -4, 6-v (2-7'JJW -2-h°U3^ 



'H MR (400 MHz, DMS0-d 6 ) a ppm; 1.32 (3H, t, J = 7. 2 Hz) , 4.34 (2H, a, J = 

7, 2 Hz) , 6. 09 (2H, dd, J = 0. 8, 3. 6 Hz) , 6, 45 (2H, dd, 1 = 1.6, 3. 6 Hz) , 6. 70 
(1H, dd, J = 0,8, 1.2 Hz), 6.88-6.94 (3H, m), 7.67 (2H, dd, J ~ Q. 8, 1,6 Hz), 

8. 22 (lft dd, J = 0. 8, 5, 2 Hz) . 

mMm 1 5 3 
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5- ( 2 ~ :/u v - 4 - 1? U is)V) -4, 6 - tP ( ?, - 7 U ;V) -2 -If I) 5 



H 2 N. JM. 




! H KMR (400 MHz, DMS0-d fi ) 6 ppm; 0.95 (3H, t, J = 7.2 Hz), 1. 72 (2H, to, J 
- 7. 2, 7. 2 Hz) , 4. 25 C2H, t, J = 7. 2 Hz) , 6. 09 (2H, dd, J = 0. 8, 3, 6 Hz) , 6, 45 
C2E dd, J = 1. 6, 3. 6 Hz), 6. 70 (1H, dd, J = 0. 8, 1. 2 Hz), 6. 89-6. 94 (311 m) , 
7. 67 (2H, dd, J = 0, 8, 1. 6 Hz) , 8, 22 (1H dd, J = 0. 8. 5. 2 Hz) , 

mmm 1 5 4 

5 - (6-2n3.D-3-t:UsW -4- (2-^x~;W -~ 2 — tf U 5 i?~)V7 



2- (6-i7Dn-3-tfu^;W -3- c^f;i-75y) -i - (2-^x 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm ; 6.73 (1H, dd, J = 1.2, 4.0 Hz), 6.94 (2H, 

br s) , 8. 98 (IE dd, J - 4. 0, 5. 0 Hz), 7, 59 £1H, dd, J = 0. 8, 8. 2 Hz), 7. 67 

(1H, dd, J= 1. 2, 5.0 Hz), 7,83 (IE dd, J = 2. 4, 8. 2 Hz), 8.17 (1H, s), 8,38 
(1H, dd, J = 0. 8, 2. 4) . 

mmm 1 s 5 

5 _ (6-^pp-3-eu >>;k) - 4 - 7 x 2 -e u 5 v^ji-y 5 > 
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2- (6-^DD-3-tfUS?;W -3- (y.^;i/75;) - l-7x^- 

S H NMR (400 MHz, DMSO-d 8 ) 5 ppm; 7.01 (2H, brs), 7.27-7.40 (51, i), 7.42 (IE 
dd, J = 0. 8, 8. 2 Hz), 7. 55 (1H, dd, J = 2. 8, 8, 2 Hz), 8. 14 (1H, dd, J = 0. 8, 
2.8 Hz), 8. 35 (1H, s) . 

mm 1 5 e 

5- (6-^Lin-3-t"Uy)W -4- (3-7MD7iz;W - 2 - tf U 5 




2- (6-7DD-3-fj - 3 - (> ? ^^;i/y s;.) - i - (3 - ^ 

! H MM (400 Wis, DMS0-d s ) a ppm; 7.00-7.06 (1H, m) , 7.07 (2H, brs), 7,15-7.25 
<2H, m), 7. 33-7, 39 (1H, m) , 7.44 (1H, dd, J = 0. 6, 8. 2 Hz), 7.58 (IE dd. J 
= 2.6, 8.2 Hz), 8.18 (1H, dd, J = 0. 6, 2. 6 Hz) , 8.38 (1H, s) . 

^mwizfrftzmtaft (i) T^foSfrsfl^*^ 7f/y« (a , , 

th©7f;y>A 1 c D N A & C H O K 1 
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6 6.7k g/m 1 ©^>/^itt^l»J: 5 K 2 0 mM HE P E S|S« 
f (10 mM MgC 1 2 , 10 0 mM N a C 1 tf : p H 7 , 4 ) *jl]*.M4$ 
Ufeo - 0.45 m 1 Kl H U ? C A tip lfc60nM^OO^ 

U^y^)V7"fJ^y ( 3 H-CCPA, NENfD 0.0 2 5ml tWM^m 
0. 0 2 5m 1 -ttrnXTz* 2:©I^3 0^T1 2 0 ^ v »»fe ^5.XS«5 
ffi (GF/B : Wha tmant.1) m3!5!5IU I*£*^5ml 
© 5 0 mM Tris-HCl ««T 2 HlWLfco ^f7Xf»5^ 

a t?>^"l?tItebfco 3 H - C C P A ©A 1 Wg^^&Cff§«^tl 

coia**©JFttitt, KT<p-stJ:o^, ^n^fetfc, 5 o%ia«iut ci c so ) 

pusf* (%) = [i- { mm{k£m<D&fcFT*m^M-4t&mmms-&) / 
) ] x 1 o o 

»-fb^^-#ftTT© 3 h - c c p Affimzmmzm 

f ; ##-MK]fe€r^W:, 10 0m M RP I A ( [R] - [1 - ^^JV- 2-7i 
-;!/X^;]/] 75V ^> » SftTT© 3 H- G c P A#^-KMfB«^^T ; Ufcttfc 
^i?¥fiTT©i^I t tt> 6-MaJScD^Mft:##!#feTi?cD 3 H-CCP AM^ 
5STo ^^cOlSSltfiC (A- t «) Cheng-Prusof f©?t 

2 T-rV>- > A. 2 A S@#S#fgOi!JS 
7fy V >A 2 A SW c D N A £ ^mmm £ iifc (Receptor B 

iology Inc. ItM) Srffl^T, T5V v->A 2A S«^-&S««^fT 
o &. C £0litS4< S22.2/ig /"m 1 C> # >/1 ^ SSi: & 5 J; 5 \Z 2 OraM H 
EPE S H« (1 OraM Mg C l s tlO0 mM N a C 1 : p H 7 . 4 ) 

ssnAJBaufc. ^(Dmm^mmmo. 4 sm i hu^Aisiibfc 500 

nMCD2-p- i2-j])l>7$3rz/X.^)V] 7xt^W5y 5" -AT~X^;W 

T;V^^'>T5 F7t7-» C 3 H-CGS 2 1 6 8 0; NEN%hM) 0. 0 2 5m 
1 taMfb^ 0.0 2 5ml - 2 5 <CT? 9 0 ^Wflfitt, 

15 5 
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JSyZmmmM (GF/B ;Wha t man 1±m) ±TmM§tVfliIb, fit>« 
ftbfc5ml05OmM T r I s — H C 1 S«n? 2 mttfVfc, ^<DW, #5 

#->>^I/-^a >A^>^-Tlte'Lfe 0 3 H -CGS 2 1 6 8 0©A 2A ©S« 

5 0%Pi#gg (I C 50 ) £#ftbfc 0 

(%) = [1- { (|^b^f5^&TT©^^S-#-#^W«^S) / 
*§#&-#IM^i$^§) 11 x 1 0 0 

i^ttii uMk^mim££T-c<D*n cos 2 1 6 8 om^mm 

«^~r ; $m&&nfe& t a, i o o m m r p i A-^tt ft© 3 h- c g S 2 

w#eTw 3 H-cGS2 1 6 8 o%^nmmm^-r,m^mm^(K 

, fit) Cheng - Prusoff ©5fc«fc t» ^s&fc. 

3 75V -»A 2B §MIttl^^§NE C A#f# c AMP^K 

th07T;-»A 2B g§#^«SStfeCHOKl|lE 1.5xl0 6 

cell s/we 1 I £2 4 We 1 1 ©"7° 1/— h lc±^- — Gft*&*fc$k 

fcflUH b/co 3 0 n M ©5' - N- JLj-)\<-)l )V& ^>73b'7T;y> (NEC 

6 a 2 B ^#: marr z>mm± t itiwifc. r&fe-fe, »«Lfc«a^> 

7, - U >^-|S«l§?« ( 0 . 1 % B S A ; p H 7 . 4 ) 2ml /we 1 1 T 2 
IslfftfM, 0. 5ml /we 1 1 T3 0»°W >^->3 >^t5= *fcV> 
X", ^*>'X^T7-WlSiTfe'SR o- 2 0 - 1 7 2 4 (RBI -M) 

>-r\ n e c a tmmit^m^tsm^mm^ o.imi/wei 1 Tin**. 7" 

P-f v-3 > 1 5 ftmz, 3 0 0 u 1 e 1 1 © 0 . 1 N HC 1 T fc 

jS£lh#>&„ c AM P oSa^Ht, Am e r s h a mltM© c AM P X >if-f A<f A 
/y-yt-f^ V h SJS Vvrff-)^ 0 NEC Alt c AM P M^M^UfSkit^ 
CD |st®i Hi a, J£TF© :£ fcJt 0*&&. 

156 



WO 03/035639 



PCS; V.J P02/1 0952 



|!|||iL;.'V ; . )■"„) :-~ tl- I iNECAiMiMWecDc AMPf-^l/^X 
- U ;j /„ ffi.t'nf 0) 4 in c AMPS) / (NE C A-¥-»ja09 c AMP»-# U 
^-U>^-i«)W^eAMPl} } ] x 1 0 0 



8: 1 





K , (nM) 

A, 


fC[ (nM) 

A-2A 


I C 50 (nM) • 
A 2B 


MM i 6 


1. 7 5 


6 


2 9 




2 8 9 


3 


2 5 


WJl 3 


1 1 4 


2 


2 6 



S D I GS77 h (6 « ; ^ -V - )t'X U A*-) £ 1 ^« !~ 3 ESXf L S ft 

*W0®<Z3ft#0W*Sil»bfe o 0. 5% (w/v) *^;v-fe;!/n-x CMC) 
i:liXWL.mi^ 5m 1 / k g#lc#fttlPf 41, -^r, MMil 
i.-«0. 5% (W/V) MCC^SigD^tfc. b&frb^ 

#f'iMiRb, ^fi^MEf^ ftfcw*bfc 0 ffiSm-y-^©cD#:£ LTltt) Ufc„ 

St 2 
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1 . 2 5 ± 0. 6 3 


mmm 1 & 


3mg/k g 


' 1 2. 5 0 ± 0 . 96 


mmm 1 7 


Smg/k g 


: :- , : .-. ; 


mrnmi s 


3mg/k g 


1 4. ■ ■ : 



a-^>v >iii hvts . mmmz&-z$< mm-v 

etitl^ (Eur. J. Pharmacol,, 182, 327-334 (1990)) = 

L T & 3 l£*«#J<D A n U F»«*^yy"»t§(lfflfl &To>;£ 
fetl^^TlW Lfc. a TUt>t>. 5 «GD$ttt I CRT^T, -/P* U A'--) 

mm\mmv, img/kg xttftfcs#bfc. waMb^**^ o. 5% 
m c ssf-t tux ffi ^ & . ad u f ~)vbm nn^ 1 . 5 mmmz.nmk&m * 
m^mm m. n. umm-m^m s u ^mnm mm) ^n^tmmm 

Mm 1 0 %mtcV0. 1 m 1 ) U fitl^m«*J- 1 BfflttC, 1 E'f^. iftfS 
4. 5 cm, iji'li 0 cm&1$\z^VXODWmm<D^ WM©^Iii^SUj\ 
l/7V»Jltt. MKtfb^W^T 0 . 1 43 0 . 3 m g/ k glPfi^t 
fc„ #^1/ 37t rU^fe W & TIB t^-r . 

X37 .* 9 v y 5> - (Dmmm 

0 : MJKfcStt&aHr* &&*m-titM&mt, mmm^^wm^mm 
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5 f^#t 

ft 

3: ^-t-o^coitww^ s i o mm 

4 : i o #\^±«-f3 . mmmmmtf s 

1 o#*il 
o #R± 

(Dunnett's t-test) Iz&vmmhfZ, 

S3 
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;\n^j F— )V 




5 . 00 + 0. 0 0 


mm\ i e 


Aa^'J F— )V 


0 . Img ./' k g 


4. 6 3 + 0. 3 8 


SIl 1 6 




I. Omg/kg 


0 . S 8 ± 0 . 6 4 * * 


mnm i 7 


Ad^u f-;p 


0 . I m g/kg 


3. 3 8+ 0. 5 3** 


f^iffifru 1 7 




1 . 0 m g/kg 


1. 1 3 ±0. 6 7** 



** : p<o. oi mmmt(D]tm 
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1. TiHxC (I) •eato3n5ft#«fcU<l^0S. XH^n6©»i D 




CI) 



, _ 6 t <£*r u t v > t *> «t v i c 2 _ 6 t ;v^r . wm&m U X 
wxfe^ c 3 _ 6 r mi«£W uxv^x & Jt. n c,_ a y^nr/PW 

ii, ^WbT^T^i^C j-sV'^nTJ^r-JI/S, «ifeS£#LT^T% 

ct Vi 5 753 1 4 £3^#Jfc**SbS3k JKife£&ft It^Tfei^Ce., 4 ^#»£t 
ft7]<m^5$a. L TV>T fe <fc 5 7bm 1 4 gffMXS^X^ M« 

WTfcJ^Ci 6 7;HrJVS, M^*€:^L,TV^TfecfcViC 2 _ B 7;i/^rii;V*, 

Amafe^bTViTfe^^^m^ mm&^mvxux^^mmm^, x&g 
! 4 ^te^^as^a, mmm&m v x ^ x h^snmi 4 jt^#^m&M5£ 

SiS^tttV^TfeJ; VV>/J< & 1 ^i:CD^f&M£fr«bXlA§ 5 BS 
l 4 M#5f ilffiiiSS ; R 5 ftllS^t LX^Xfci^c 6 .., ^mmmt?^ 

mm ftmxuwmmttmi'T^T 5 im 1 4M7?s»it^^*^^^ 0 

^xfe £ c 2 _ 6 y ;v^njm b T^Tfe «fcViC 3 . s >^n 
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k^srsmi 4 m#^#«*M:£*v ems w b t ^ x fe ct v > c 6 _ L 4 

£WLT^T fecfe^C,_ fi X ls)m. X =ft b X £ V> C 1 „ 6 X JV^r 



Aa 7 cn fntii5t b xvix J: v> c 6 _ i A ^iMmt7kmmj%&'x\& 

fi««bX^Xfe±^ 5 JiM 1 4M^#^W^S=£5Kb ; X'M'X 2 !^ 

xmaife^TIil^tlxxfeii/^W^^b ; x 3 »^Sft!^tb 

XV^Xt>.fcV^*m^ Sil^ X«S^fi^bx^XfectV^^MT^^T3 

xssn^MiK) , R^^yyitrSf], R 4 £WMS£'*bx^xt>.£^c 

XMS^ftt^t%<J;«<ife 1 £A±GQ^«Sf0*S^^bXVva 

4*#^w^*^^ax&§w^«iiH^©<^%feb<^©m, X 

3. r^t/r 3 *^ pj- -x mmu xtK* if: r- , lii^titwfei^c 
6 7MM, mmmzm b x^x % ± ^ c 2 ... K r ;v st^ia eas&w b x 

^ X £ ^ C 2 _ s 7 J M= =JKK, «S£ * b X V> X h «fc (r i C 3 _ 8 > £ D T J^ik 
& (ttfeSS^f bT^Tfe«fcV>C ? _ 8 v'^ p y;vy-;^ ffttS^W bXV^X 
«fc ^ 5 75 M 1 4 M#^#«Mi5£;^ * b X V* X %> £ V> C 6 _ L 4 

ibzKSISit*, bxvi x %> i v ^5M1 4 ft^-S*?! SPJl^-S- . n'> I * t 
s W b x Vix t> <fc c x _ 6 r x ntii b x^x t> «t v> c . t B Tfr* 



> y1 

x 2 x: 



tn) 



"A 




Ub|J A (J rli-cliiSli^itJLriXt^'' C 6 j ., ^ fi^KW^tXX S 
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'J n ( c c b ct i . 5 7j, s i 4 ,i ^mmmmn^M^ b ; x 1 xr^x 2 a 

-Xte«&?TllSffblUTU^g#If S*L ; [..... 
Sil^tLT^Tt) J; ^ C ,.. 6 7 T .,'W-r-.H-S, lISStbl^Tfe J; 

x ^mmm*. x\tmmm^ u x i •> x & £ u»xt« a, r 4 ^-t-n^-n 1 

»S> 2 CD g$|»£-fr b X ^ X J: V i 4 - tf U 4 - tf 'J 5 S^WS, 4 - X 

■r v' u -jv*. 4 -3r y u xa e - x v x 7 u n;«x* 5 tmm 1 mmoi 
4. R^tXR 2 ^ m—xmmtt^'c^miM- r\ jras^bxi^x&j^c 

«1««bXViX^J:^C £ _ 6 JXHr-«, S^*£#bX 

^xfc<fci>c 2 _ 6 r ;Mf~^S, sjfe^i* ^ bTntt>^c 3 . r >^o 7' ;bx;v 

fi, M^S^WbX^iXfeiVaCg.gV-^DTJ^iz^a, MS&^fbX^Xfe 
J; V 1 5 7bm 1 4 M#««*3t^K, bt^T^^Ce^JM 
ft7j<^#'5tS. l»WlT^Tfe £ V* 5 7!?M 1 4 ,H^«fI«M^», «» 
^bllXfe^C,.. 6 t X WMM &#bWTfc«fcV>C 1 _ (! x ;bx- 



CsW* A^-eti^ntil^t bx ^x & i ^ c 6 _ 1 4 ^i^^b7jc^^»x ^ 

IlS^bTVrct)J;^5Ml4 Jt^#M*it^»;S b ; X 1 & tfX 2 & ^ 
— X affiJifi: ^ TtIS % W b XV i X t> X t, * ^»;X~^ L ; X 3 \%mm&&& b 
XV^X & Js^S*!^ BfE*®^ Xii:«^S^bXViXfe^V^«7-^^"r] 
XSt$n<5S«<) , R 4 ^iIS^bT^TfcJ:lvM<tfci^±©^l 
fnitilrWbxv^ 5 7i>Hi 4M#M«I«i^«ir^^ OfefcU ffjfBpt (II) 




x: 1 



-x; 



,3 
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MW?M^VX^xh^C 3 ^st7UT)V>r~)V&. mmm^hX^Xh 

5 753 1 4fi#ff tltS^I. Btfi^tL-T^Tt)^ C 6 , 14 f 

I — x t (H) 
x 2 — - X 3 

A 

est 4u a \&t n^nmmm^ b r v*t % «t ^ c B _ L ^^^wsiit^sxte 

*||&£#bWTfc«fcV> 5-753.1 4M»t^immitS^^b;X 1 ^X 2 I« 
l-ooi< H ! CM) 

1 R 

C5£if, R 6 :&tfR 7 SH— *> b < @&S£*bWTfc«fc 

^7kfi, filS^tbT^Tfe^^Cs^y^PT^M, »»&*bw 
^ft7K«xtSX^®m*^#bT^Tfe^ 5 7hm 1 4l^S««i^l 

2 cdBHS^WUTV^T fei:^ 4 - fcf U >',U'"2S, 4 - tf U 5 ^-Jl-ffi, 4 
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LT^Tfe«k!r>S>&< t 1 a±©:fi^ftM#SrWbTV^ 5 75H 1 4 it 
l*i5tST£5 If M 2 gS^Oft^ < Xi«fl 6 ©?Mfn#j 0 

fiT^T^i^c 2 _ 6 r j i/ *r - ; u a , a & =fr ^ t ^ x fe £ v > c B _ B r ; i/ * r- 

V»Tfe<fcV^^m^ X (iiM^ *f L T V > T £ ^ ^tl'iHi-T-T & 0 , R G £««ii 
bT WT tjtfcVi 5 75M 1 4 Wfl^M^SX* ^»^« s ism©^ 

s. R 3 ^?j<*n^, ;\py>i-T> Kma^^trviTfeji^c, 

t.=t^C 2 „. 6 T;V^rjVS, gf«£^LWTfe£^5 75Ml 4 Mi^SM^II 
5 75 M 1 4 IMiMiSI^feS Sf*3® 4 tB^GXfc^ t>U< K*-<Z>£* Xfi 
6 y ;Hr SffiS <£ f ITbTfei; C 2 6 TJb-^m;m, tll^t LTWT 

scat, gus^wbT^xfeckv^*^^ xitmmm^L^^-r%x^nm 
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1 1 . R 4 ^ 




<I»a>7j<iIf, AD^>0-Ts nbPK, 

_ 6 T)Vn* W L-TVi T £ M C 2 _ 6 Tfr*r—fr**r & 

WUT^Tfect^T^/K, III b WT *> C ! _ 6 7 ;V^;kX;M-~;V 

r % j: c 2 _ 6 7 jv^jm, mmm^ bTOT ; y;^C 1 .., :i 7;i/* 
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LTVrc fei; ^ C 3 _ 8 y ^ □ 7 J^M. »j»£^bXl^Xt> J=ViC 3 _ 8 >' 
^D7^^V», W5-WIT^T feet Vi 5 TbM 1 4M#^»iS»IS5tS, 

Ci-a yj^jms bxv>r t> J; ^ 5 »s 1 4 m^m^h^s, 7 

1 3. R 4 ^ 



C5* (v> iku (yd 4\ R 3 »TS5emMa.^6a^ti§afi&>^b, bh^f-ib 
<am«Sa>7j<MTr, /\ny>if 1 ~hp-x, ~>r;m, 

mVX^X *> £ WC i .... 6 7 JMrJUS, ItS^^f bWTfei^C,. 6 T^^r ~ Jt, 
S , « S £ b T V s T J: V > C 2 _ 6 r /Mr ^ 1* : S M * S W b X V i X «£ V* C t 

# b x ^ X -t> cfc v> c 3 „ 6 t jv^-^p ->s, ^■bxi^x^i;^c 1 _ 6 7 
g&g^^rbx^xfe ,t^c 2 . 6 7^-^^ g#U6^#b 
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tUWTfe c ktr/5/S, « L X'^X fc^C^ X 

rS, MiiS^^'bxvixfeJ:ViC 2 _ 6 r;^^;vx;p*™;^, MS&wuxu 
tfecfc^c 2 _ 6 r;v^^;kx;p*-;vSs stays s^rb tvst % ± v> c A _ $ xvi^ 

- ;k» , ftmS£# L x t t> J: ^ c 2 _ 6 t;&^~;vx;v 7 ^ 
ail* « lxv^x fej;^c 2 . 6 r^-;w7.;V7>f « r* S 

^n7J^"M, iftlSfUT^tfeJ;^ 5 75W 1 4 

x t> =1: v i 5 i 4 m^mmmmm^&ft *> & sfo xnfc 1 1 x « 

1 4. R 4 /jn M2©fia^lTViTfeiU4 - t'U >VHT'^5Wtfl 
1> 3XB7 fB«0D fcl/< !3^<>>S, Xtt-^tl & cd^»#j d 
1 5, R 3 ^7\n-V>JlC^\ y77l, £ "fr L X V > X t> £ V> C x _ 6 T ;t^;t- 

16. R 4 ^>7>' «UyXG5t 

|-conC r7 (iff) 

^ c 1: - 6 r/wva, l/xwx v> c 2 _ 8 T^^rjut, tiss w 

lx v s x % «fc c a _ 6 r Ji/ * - ill ^lt^tfe^C 1 . ! ->^7^ 

=v-^-s, sj«^wux^xfe,±i'ic 3 . 8 >^n7j^^jvs 1 ®m»£*ruw 
;KM4b:4<»?fl^*xe»SWUxvv7:fe t i;Vi s 7531 1 4ii^»»m;» 
</> tig £ % U x i > x & J: i- i 4 t U pjl&X'&ZHti&m i 4 X!rl i r. je^on; 
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1 7 . R 6 ^gUS % b TO T i: ^ 7 x 7 f^STS ^ if S 

& yp-izJ-jm. i-y=?\)*j~)vm, -f> 

F U Jmxit-i V-f >FU ;PX"Z?& § Mf&£ 1M16 I3«©fb#* & L < 

2 o. t=tj ^>^m*fim¥T%mm<omm$xte^mm^fo&m?&£ i 9 is 

9 |S«feO«ftJ5fcfeo 

24. t -> >§wt§^j-e£ § mm 1 9 

2 5. T >' A 2 g#{£te&ttPJT&S 1 9 £«fc£>iftj$4fep 

2 6. 75V y>A 2 A ^#^ 1? £ £ Si^Ig l 9 KHfcaiS&fegft. 

2 7. 7fyi/>A 2 B gtMttUT$l) BI^JH 1 9 SB$6©8Rj5fe#l„ 

2 8 . rs-* y V ffi 5 oMt? 1 9 7!?35»t« 2 2 , If 3ft 

3S2 4 7iM»^2 6 ©^Tn^fcia«©m^#j 0 

2 g . mmm mx&z m&m 1 9 jiMst^is 2 1 , 2 3 73mm >ra 2 
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